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FOREWORD
Energy and Sustainable Development in Latin America and the Caribbean is a project 
jo in tly  conducted by the Latin American Energy Organization (OLADE), the United Nations 
Economic Commission fo r Latin America and the Caribbean (ECLAC), and the German 
Technical Cooperation Society (GTZ).
This project is being sponsored and co financed by the German Government and was 
implemented to build up the region’s energy policymaking capacity to harmonize economic 
growth, social equity, and environmental protection so as to ensure that the energy reforms 
that are being undertaken by the region's countries will promote sustainable development.
In order to achieve this objective, the project has adopted a systemic approach, one 
that recognizes that responsibility m ust be broadly shared by the players in charge o f energy 
development and that policy guidelines m ust be clearly defined and concrete instruments and 
actions identified to reach sustainable development orientations and objectives.
As a resu lt o f the work that has been conducted to date, i t  is  evident that 
sustainability in energy development requires the countries to take up a series o f challenges 
fo r the future. A long with the recovery o f economic growth that has become apparent in the 
nineties, there is s till low  energy productivity. Added to this there is a low  coverage in terms 
o f meeting energy needs and extensive deterioration o f forests, as well as low-quality energy 
consumption and environmental impacts from  the emissions that are expected from the 
incorporation o f poilutant sources as a result o f the expansion o f regional energy systems.
There is no doubt that a rise in energy productivity corresponds to higher efficiency 
in the use o f energy, an aspect that should be a priority goal for energy reforms. This objective 
will no t only exert a considerable impact on international competitiveness and, as a result, 
economic growth, but w ill also exert a favorable impact on social equity, by reducing the share 
o f energy spending to meet the needs o f residential users.
Alongside the improvem ent in  energy efficiency, the social coverage o f energy 
services m ust also be enhanced, with the adoption o f actions linking high energy consumption 
levels to job  creation and higher income levels. There are various ways, as underscored in the 
present publication, to ensure the com patib ility  o f energy development program s with  
economic decentralization actions, especially in rural areas.
In addition, the book expresses current concerns about the sustainability o f energy 
system expansion. A t present, the countries o f Latin America and the Caribbean do not 
account fo r a large share o f global environmental problems, since they only generate about 
5% o f world CO2  emissions, whereas developed countries are responsible fo r about 70%. 
Nevertheless, new energy developments based on a higher consumption o f hydrocarbons 
could increase the region's contribution to environmental degradation. A t the same time, 
expansion based on hydropower generation also has its lim itations although it contributes 
positively to m itigating emissions, which implies new challenges fo r energy sector reform.
M ost o f the region 's countries have taken m ajor strides in restructuring their 
respective energy sectors. But these reforms have been motivated more by the perspective 
o f consolidating macroeconomic stab ility  and overcom ing financial obstacles to  sector 
expansion. A lthough th is approach may be valid over the sho rt term, i t  is necessary to 
incorporate longer-term  objectives involving im provem ent o f energy p roductiv ity  and 
efficiency and, as a result, international competitiveness, growth, social equity, and the use o f 
energy sources compatible with environmental protection.
The present publication acknowledges the progress that has been achieved to date. 
Reforms have induced improvements in financial indicators and the operating efficiency of 
energy sector companies, largely due to price and tariff increases and, in some countries, to 
major efforts to pu t state-owned enterprises that were privatized on a sound financial footing. 
Likewise, the elimination o f public monopolies, the search fo r competitive markets, and the 
application o f regulatory mechanisms to guarantee competitive conditions have stimulated 
private investment, given impetus to the region's stock markets, and encouraged involvement 
in international capital markets.
Nevertheless, institu tiona l capacity building has to be ensured and regulatory  
mechanisms perfected to reach the stability that investors are looking for. In this regard, the 
best incentives to promote both public and private investment are: overcoming certain trends 
toward the inappropriate use o f dominant market positions; improving the flow  o f information 
between companies and regulatory agencies; and above all transparency in determining the 
costs o f energy transactions.
Likewise, it  is important to coordinate the energy policies o f the countries with 
current subregional and regional integration processes, in order to optimize system  
expansion efforts and cope with the influence o f new exogenous variables that are emerging 
as a result o f the internationalization o f environmental issues. It is evident that environmental 
concerns have evolved to such a point that they now extend beyond national boundaries and 
have become one o f the major items on the international agenda.
In short, the exploitation o f energy resources and the efficient use o f energy are 
crucial aspects o f environmental issues. Within this context, stances that favor international 
standard-setting, which could have highly significant repercussions fo r the development o f 
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INTRODUCTION
As of the m id-eighties, the coun­
tries of Latin Am erica and the Caribbean 
have been liv ing  the m ost im portan t 
trans fo rm a tion  o f th e ir energy secto r 
since the heyday o f nationalization. The 
current transfo rm ation  extends to all sub­
sectors and entails, depending on the spe­
cific circum stances of each country, the 
gradual abolition of m onopolies in some 
energy markets and the corresponding 
in troduction  of com petition and the par­
tic ipation of new players, a reorientation 
of public enterprises toward business 
approaches, a new d is tribu tion  o f ac tiv i­
ties between the private sector and the 
State, the review of sector regulation, lib ­
eralization to provide various opportun i­
ties fo r  private-sector enterprises (as con­
tractor and/or com petitor), the sh ift of 
ow nership as a result of the sale of State 
assets, etc. These changes are coincid ing 
w ith  other trends tha t are transfo rm ing 
the States of the region, especially in 
term s of decentralization. They also co in­
cide w ith  the grow ing trend toward glob­
alization, on the one hand, and econom ic 
integration, on the other.
The reasons fo r  these huge 
changes have been presented and d is ­
cussed in many places although the ir 
results have been analyzed only partially, 
m ainly from  the v iew po in t of financing 
and effic iency objectives. To date, there 
does not seem to  be any general assess­
ment o f these phenomena, much less an 
assessm ent of all these trends w ith  
respect to  the energy sector and the 
ob jective o f susta inable developm ent, 
although the latter is increasingly recog­
nized as a m ajor goal by countries from  
both the region and outside it.
The purpose o f the present work, 
however, is to  provide not a detailed 
assessment but a conceptual appraisal 
geared to  encouraging the revision of 
energy policies to  integrate them in to a 
general po licy aimed at ensuring susta in­
able development.
Reform s in the energy sector and 
the entire public sector have led to  a new 
scenario. A w ide variety of new players 
have emerged, but it is not yet clear
w hether the energy sector is actually 
evolving in the right direction. But before 
anyth ing, the s itua tion  tha t is being 
sought has to be defined and expressed in 
term s of objectives.
There is no doubt that the previous 
scheme of energy sector management is 
no longer valid. Now the State m ust act 
on the basis of a wide range of other 
instrum ents. In other w ords, the State 
should not only m odify its role, enabling 
other players to gain access to the sector, 
but it should also learn the duties of its 
new role. Government adm in istra tors 
m ust also learn to observe, analyze, in ter­
vene to  com plem ent autogenous evolu­
tion , pare down cum bersom e structures 
tha t jeopardize equilibrium , prom ote the 
grow th of necessary but weak ingredi­
ents, and accommodate the insertion of 
powerfu l players who can contribute to 
development w ithou t much possib ility  of 
con tro lling them.
After a decade of frustra tion, there 
are many expectations regarding the new 
opportun ities tha t are being provided fo r 
business activities and the outlook fo r 
sector grow th. This s ituation should not 
prevent us from  recognizing the problem s 
that s till do exist, nor should it lead us to 
blind ly trus t the new models or give up all 
involvem ent in energy policym aking. Nor 
should the traditional d is trust in market 
mechanisms be the driv ing force behind 
any energy policy.
Although a sober analysis of what 
would happen after applying sustainable 
development criteria may be lacking, thus 
leading to the a priori introduction of m od­
els that may deflect reform efforts toward 
hopeless utopias, any action aimed at defin­
ing sustainable developm ent policies 
seems to be highly realistic and well-found­
ed, in view of the political soundness and 
feasibility of this approach.
The present work, which is the 
outcom e of the ongoing OLADE-ECLAC- 
GTZ project, is also aimed at ensuring that 
the current evolution, w ith  its w ide range 
of changes, w ill tu rn  out to  be highly pos­
itive fo r the countries. The book is broken
down in to five chapters, the firs t focusing 
on general de fin itions and analysis, the 
fo llo w in g  three analyzing susta inable 
developm ent dim ensions, and the last 
suggesting policy guidelines, and strives 
to answer the fo llow ing queries:
• D e fin ition  o f susta inable develop­
ment: W hat do we mean by susta in­
able developm ent in the energy sec­
tor?
• Description of the status of susta in­
able development in LAC: W hat are its 
econom ic, social, and environm ental 
developm ent patterns?
• Energy sector’s contribu tion: How
does the energy secto r exert an 
im pact on sustainable development?
• Evolution of the linkages between 
energy and sustainable development: 
W hat happened to sustainable devel­
opm ent and why?
• Recent reform s (electricity, oil, gas, 
other aspects) and sustainable devel­
opment: Do the recent reform s point 
toward sustainable developm ent?
• How external factors are evolving 
(future energy supply, im plications 
fo r supply security, global em issions, 
globalization, integration, in ternation­
alization of environm ental concerns, 
the new role of in ternational agencies, 
financing, transfe r of technology) and 
how to  deal w ith  them: W hat im plica­
tions do these factors have fo r sus­
tainable developm ent and how can 
States defend themselves against the 
adverse im pacts s tem m ing  from  
these factors?
• Is sustainable developm ent possible 
in LAC? W hat are the lim its  to  what 
has already been done and w hat still 
needs to be done?
• New politica l scenario: W hat is the 
role of the State?
• Concepts and examples o f policies 
leading to  sustainable development: 
W hat can be done?
CHAPTER 1: CURRENT STATUS OF THE 
ECONOMIC, SOCIAL, ENVIRONMENTAL, 
AND ENERGY DEVELOPMENT IN LATIN 
AMERICA AND THE CARIBBEAN AND ITS 
SUSTAINABILITY
1. Status of General Development and 
its Sustainability
1.1 Definition of the human being as 
both the subject and target of sus­
tainable development
The concept of development refers 
to human development, which has been 
sum m arized  by the United Nations 
Development Program m e (UNDP) as “the 
p rocess o f  enlarg ing the range o f  options 
o f persons, p rov id ing  them with greater 
opportunities for education, m ed ica l care, 
income, and  employment, and covering  
the fu ll spectrum  o f human options, from  
good phys ica l environm ental cond itions  
to econom ic and  po lit ica l freedom. ” 1 This 
approach  to defin ing  the concep t of 
human developm ent has two major mer­
its. On the one hand, it opens up the 
range of relevant d im ensions and identi­
fies som e of the ir elements:
• by m ention ing  education , health, 
income, and employment, social and 
economic dimensions are h ighlight­
ed:
• by referring to the physical environ­
ment, the environmental dimension
is implied; and
• by ind ica ting  that freedom  is an 
option fo r persons in society, the 
political dimension is underscored.
On the other hand, the human 
being is placed at the very heart of any 
consideration, and it is thus clear that 
development shou ld be viewed as som e­
thing occurring to persons and, by exten­
sion, to society. Each human being is at 
once an active subject and target of State 
policy, wh ich  as a manifestation of society 
as a whole and not on ly the ruling class
perfo rm s an im portant role in th is  
process.
This outlook, focusing on the view ­
point of the citizen and on the linkage 
between persons, society, and the State, 
prevails in all the reflections of analysis 
and policymaking developed later in the 
present article.
The imperative of sustainability 
adds a dim ension of time since actions 
carried out in the present exert powerful 
im pacts on future opportunities. Because 
of this, human development m ust be su s­
tainable, that is, a development that meets 
the needs o f  the p resent w ithout com pro­
m is ing  the ab ility  o f future generations to 
m eet their own needs.2
Thus, meeting present needs is 
a lso a d im ension of sustainable develop­
ment. Concretely, th is means that a s itu ­
ation cannot be considered sustainable 
when a considerable part of the popula­
tion  rece ives extrem ely low  average 
wages and is affected by d ifficu lt access 
to basic services, even though over the 
long term an im provem ent in th is situa­
tion is expected. In addition, spontaneous 
changes cannot be expected. The lower 
the human development Is in the present, 
the more urgent is the political effort _  
required to change th is situation. 1
Nevertheless, there are certain lim - 2 
itations to the concept o f sustainable 
development due to the indiscrim inate 
use of the global environment by certain 3 
countries, thus creating harmful cond i­
tions (greenhouse gas effect) over the ter­
ritorial space of other countries, which 
can be corrected by introducing the right 
to international equality o f  opportunities, 
within each generation, to have access to  
a nature that is  a s in tact as poss ib le ,3
UNDP, 1992 Human Development 
Report, published fo r UNDP, 
Bogotá, 1992 , page 18.
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In short, it is evident that the rele­
vant dim ensions of sustainable develop­
m ent are po litica l freedom , econom ic 
w ell-being, social equity, and a healthy 
environm ent, in addition to a certain con­
servation of natural resources. These 
dim ensions are extended in space and 
over tim e (present and future).
1.2 Assessment of the degree of 
development and its sustainability
The countries of Latin America and 
the Caribbean display a w ide variety of s it­
uations w ith  regard to the degree of devel­
opm ent attained. Because of this, bu ild­
ing a typ ifica tion  fo r the countries of the 
region in term s o f degree and type of 
political, econom ic, social, and environ­
mental developm ent turns out to be a 
highly com plex task yie lding very unsatis­
factory results. Nevertheless, the present 
paper intends, as a firs t step, to  charac­
terize the different typical development 
patterns, in order to h igh ligh t the relative 
gap between the countries’s current situa­
tion  and the econom ic, social, and envi­
ronm enta l s itua tions  tha t have been 
established as goals. The political situa­
tion is not being considered at th is tim e 
because it w ou ld  involve an even more 
com plex dimension.
The degree and susta inability of 
developm ent are typified by means of the 
fo llow ing  indicators (see the defin itions in 
Annex II):
• per capita GDP fo r the economic 
dimension;
• income distribution, w h ich  repre­
sents the social dim ension in term s 
o f fairness (equity); and
• net domestic investment in physical 
and natural capital (genuine saving) 
fo r the phys ica l-env ironm en ta l 
d im ens ion , inc lud ing  natural 
resources and the environm ent. This 
indicator is com plemented by per 
capita natural assets, which include 
both natural nonrenewable (foss il 
resources) and renewable assets 
(soil, forests, etc.).
A high per capita gross dom estic 
product (per capita GDP) not only means 
a high average income but also high pro­
ductiv ity  of the economy, which in tu rn  is
an im portan t element fo r econom ic sus­
tainability. Nevertheless, even when tak­
ing into account purchasing power to  esti­
mate per capita GDP in constant term s, it 
is evident that th is ind ica tor im plies con­
stra in ts in satisfactorily  reflecting the pop­
ulations’s quality of living.
In the case of equity, it is under­
stood that a reduction of incom e d is tribu ­
tion  asym m etries is socia lly m ore susta in­
able. Average income levels and the ir d is ­
tribu tion  do not change from  one year to 
another. Because o f th is  inertia over the 
m edium  term , low average incom e levels 
or sharp imbalances in income d is tribu ­
tion  are the subject of much concern, and 
fo r  policym aking, they should be viewed 
as severe problem s fo r sustainability.
The th ird  indicator, genuine sav­
ing, is com plemented by a fourth , the 
stock of natural capital. The notion of 
genuine saving is d irectly linked to  sus­
ta inab ility  since it reflects the efforts  that 
are being made in the present to  enhance 
the pace of developm ent in the future. To 
determ ine th is  indicator, in addition to the 
trad itional calculation of net investm ents 
(gross investm ent less depreciation of 
physical capital), reductions in the stock 
of natural resources (due to depletion), 
env ironm en ta l de te rio ra tion  (due to 
degradation) as a result of em issions, and 
investm ents financed by foreign capital 
(external savings) sub ject to  trans fe r 
abroad are taken in to  account. Thus, it 
provides an accurate representation of 
everyth ing involving the physical environ­
m ent (see discussion of th is ind ica tor in 
Annex II).
The ind ica tor, genuine saving, 
show s greater v a ria b ility  over tim e 
because it involves a relative variable that 
has positive  and negative values. 
Nevertheless, it has been observed that 
countries remain fo r many years at about 
the same levels, and when they do even­
tua lly sh ift from  one level to another, the 
change takes place over several years and 
is not rapidly reverted.
Whereas the three firs t indicators 
express current annual levels (flow  va ri­
ables) or changes in structure (incom e 
d is tribu tion), the fou rth  ind ica tor reflects 
the physical-natural base fo r development 
(stock). The relevance of th is  ind ica tor fo r 
the susta inability of developm ent is obvi­
ous when you take in to  account tha t the 
greater the abundance o f natural 
resources, all o ther th ings being equal, 
the h igher the econom ic g row th  that 
essentially depends on the use o f these 
resources, which is the case fo r a large 
num ber o f the countries of Latin America.
On the basis of the above-m en­
tioned criteria and the corresponding in d i­
cators, a pre lim inary characterization of 
the degree o f developm ent in each coun­
try  was prepared. A fter examining the 
resulting values, the extreme values of 
each ind ica tor (nonsusta inability  and high 
susta inability) were determ ined; the va l­
ues were then standardized to  obtain a 
range of variation contained in the interval 
[0,1].
1.3 Typification of situations of 
development status and their 
sustainability
On the basis of indicators fo r the 
econom ic, socia l, and env ironm enta l 
dim ensions and taking into account cu r­
rent trends, it has been determ ined that 
there are at least s ix developm ent patterns 
that can be differentiated (Table 1.1);
A: High levels o f average income, m od­
erate social inequality, low productive 
in teg ra tion , dependent on energy 
exports (fo r example, Venezuela).
B: H igh in te g ra tio n  and p ro d u c tive  
d ive rs ifica tion  w ith  high dom estic  
a b s o rp tio n , m arked soc ia l and
regional d iffe re n tia tion , im p o rtan t 
base o f natural resources, se lf-s u ffi­
c ient o r m oderate ly dependent on 
energy im p o rts  ( fo r  exam ple, 
Brazil).
C: Moderate or high dom estic produc­
tive integration and diversification, 
marked social inequality, diversified 
exports based on natural resources 
(for example, Colombia).
D. Relatively low developm ent based on 
natural resources and the export of 
primary, m ining, and/or energy prod­
ucts (fo r example, Bolivia).
E/F. Low o r very low development, w ith  
lim ited natural resource assets (for 
example, Guatemala and Haiti).
In Chart 1.1, some of the typo lo ­
gies described above are characterized, in 
order to  help the reader visualize the o ri­
entation of each group o f countries w ith 
respect to  susta inable developm ent 
dim ensions. The charts underscore bias­
es tha t may or may not be the outcom e of 
deliberate policies and that, in both cases, 
may display an orientation or spontaneity 
inherent to  the lack of a conceptual fram e­
w ork fo r  sustainable developm ent aimed 
at achieving m u lti-ob jec tive  so lu tions. 
This visualization is only a prelim inary 
estimate, where each indicator (of the t r i­
angle) is granted equal im portance. Since 
th is  pre lim inary estimate involves a large 
num ber of im p lic it assum ptions, there is 
no general ranking of susta inability of the
Table 1.1: Typification of the status of human development and its sustainability











A VE, TT, BB high medium high low high-medium high









medium high high-medium high
D BO, EC, GY, Nl, PE, SR, CU medium low-low medium high medium low-low high-medium high
E GT.HN.DO medium low-low medium low medium low medium low
F SV, GD, HT medium low-low medium low medium low low
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Chart 1.1 : Types of development and sustainability
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countries. A t a iater stage of the project, 
the analysis w ill be more in depth.
2. The Energy Sector’s Influence on 
Sustainability: Inter-relations
The energy system  is inter-related 
w ith  some of the m ajor aspects m en­
tioned above. The level and structure of 
energy supply and uses interact in a com ­
plex way w ith  socioeconom ic develop­
ment, exert intense im pacts on natural 
resources, and bear heavily on the envi­
ronm ent. Table 1.2 indicates a set of 
energy system aspects tha t affect, in d if­
ferent ways and degrees, the susta inabili­
ty  of development in the ir po litica l, eco­
nom ic, social, and environm ental d im en­
sions.
The aspects ind ica ted are 
described as objectives and are assigned 
to  d ifferent dim ensions. Nevertheless, 
several o f these objectives exert effects 
not on ly on one d im ension bu t also on 
tw o  o r more o f them . A setback in com ­
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Table 1.2: Energy objectives related to sustainable development
Dimensions Objective/how the energy sector contributes to sustainability
Political Sustaining political maneuverability
Maintaining international weighMnfluence
Breaking up political and economic power (State and private)
Security of installations in face of conflicts
Security and diversification of external supply
Economic Sufficient degree of energy autarky
Reduced energy quota in imports
Lesser weight of variable income in the budget
Lesser weight of balance of payments
Steady inflow of export earnings
Taking energy earnings
Steady inflow of public revenues
Investment of energy earnings in other forms of capital
Reduced energy intensity
Rational use of energy in productive sectors
Energy efficiency
Productive efficiency In the energy sector
Sustainable Sufficient sector financing
Development Higher added value in energy chains 
Higher energy supply quality 
Reliability of supply
Social Reduced energy supply costs
Diversification of energy mix
Sufficient supply
Meeting basic needs
Access to modem energy products
Greater access to electricity
Supply of social services
Environmental Reduction of local and global impacts from emissions 
Soil conservation
Sustainable management of firewood 
Nonpollution of water
Ecocompatlble management of the exploitation of fossil resources 
Sustainable management of hydraulic basins 
Sustainable programs for exploiting fossil resources 
Long-term sustainable exploitation of fossil resources 
Use of renewable resources
pliance w ith  the objectives means a lesser 
degree o f susta inability  because it entails 
risks, vulnerabilities, and constra in ts fo r 
socioeconom ic development, unfair b ias­
es in energy supply, inconsistencies in the 
use o f resources, and environm enta l 
im pacts. The lis t does not intend to  be 
exhaustive nor does its selection claim  to 
be fina l o r lead to  defin itive o r undebatable 
conclusions.
In ad d ition  to  the in te rac tions  
between the energy secto r and general 
developm ent process, th is  lis ting  h igh ­
lights the in te r-re la tions between the d if­
ferent d im ensions. A certain develop­
ment level w ith  respect to one dim ension 
could jeopardize the long-term  develop­
ment o f o ther d im ensions. For example, 
the intense exp lo ita tion o f foss il energy is
not sustainable when there is a low  level 
o f reserves and when it jeopardizes the 
c o u n try ’s lo ng -te rm  soc ioeconom ic  
developm ent, especially if there is in su ffi­
c ient re-investm ent in o ther fo rm s  o f cap­
ital.
The idea is that, on the basis of 
th is  presentation of the set o f objectives 
in various dim ensions, a new approach 
fo r  po licym aking w ill be established, one 
tha t takes in to account the many dim en­
sions o f a com plex so lu tion that cannot 
emerge spontaneously (as if led by an 
invis ib le hand) o r be directed exclusively 
by a central au thority  (the gu id ing State). 
S trik ing a balance between these d iffe rent 
aspects constitu tes a m ajor challenge fo r 
the new era tha t the region is inaugurat­
ing.
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Table 1.3: Selected energy sustainability indicators
No. Indicator High sustainability is 
linked to:
Responds to objectives:
1 Energy autarky Low participation of imports 
in energy supply
- external supply security
- sustainability of political maneuverability (high degree of political 
independence)
- reduction of the risk of balance of payments disequilibria
2. Soundness in the face of 
external changes
Low contribution of energy 
exports to GDP
- steady inflow of export earnings
- lesser weight of variable incomes in the budget
- reduction of risk of balance of payments disequilibria
3. Energy productivity High GDP per unit of energy - productive efficiency
- energy efficiency
- sufficient financing (as a result o f the reduction of sector 
investment needs)
- reduction of energy supply costs
- sufficient supply (due to the reduction in demand)
- higher air quality (due to the reduction of emissions with local 
impact)
- reduction of gas emissions with impact on the climate
- extension of the durability over time of nonrenewable resources
4. Electric power coverage High percentage of electrified 
households
- diversification of energy mix
- sufficient supply
- access to modem and productive energy products
- supply of social services
5. Coverage of basic energy 
needs
Sufficient consumption of 
useful residential energy
- meeting basic needs
- diversification of energy mix
- sustainable management of firewood
6. Relative purity of energy use Low levels of emissions 
(C02)
-higher air quality (due to the reduction of emissions with local and 
regional impacts)
- reduction of gas emissions with impact on the climate
7. Use of renewables High partic ipa tion  of 
renewables in energy supply
- higher air quality (due to the reduction of emissions with local and 
regional impacts)
- reduction of gas emissions with impact on the climate
8. Scope of fossil resources 
and firewood
High reserves-produclion ratio 
of fossil energy and firewood
- extension of durability over time of long-term resources
- long-term supply security
- maintaining minimum natural assets
2.1 Selection of indicators
In order to determ ine the opportu­
nities and/or conditioning factors fo r the 
developm ent of the countries stem m ing 
from  the ir energy sector, several im por­
tant sector objectives, fo r which it was 
possible to  form ulate quantitative indica­
tors, have been selected.
in view of the d ifficu lty  of obtain­
ing in form ation, which prevented ade­
quate regional coverage, the quantitative 
estimate of several aspects that are con­
ceptually relevant fo r susta inability, for 
example, energy spend ing by incom e 
group, had to be discarded. On the basis 
of the availability of data fo r the m ajority 
o f the countries, there were eight indica­
tors selected (and the ir calculation): three 
fo r the econom ic dim ension; tw o fo r the 
social dim ension; and three fo r  the natur­
al resources dim ension.
Table 1.3 displays the indicators 
that were selected and the ir respective 
defin ition (the annex to  the present chap­
ter provides more details on the m ethod-
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Table 1.4: Typification of situations and classification of LAC countries in terms of energy
sustainability
Countries Economy Equity Natural Resources















I a: VE, TT high very low medium low high medium high medium high
b: BB low low high high medium low medium low
II a: CO, MX high medium high medium low medium high medium medium high medium low high
b: BO, EC, PE high medium low medium low medium low . medium high medium low medium low
III AR, CL, BR, UY, PY high high medium medium high medium high high medium high medium high
IV a: CR, PA, JM low high medium low medium high medium low medium high medium low
b: GY, SR, NI, CU medium low high medium low medium low medium high medium medium low
c: GT, HN, DO, SV, HT, GD medium high high low low low medium high
I. S ingle-export (oil and products) countries and high electricity coverage
II. Energy-exporting countries w ith:
a. medium  high electricity coverage
b. medium low electricity coverage
III. Self-su ffic ien t countries o r w ith a relatively low share o f energy im ports, but w ith  a vari­
able coverage of basic needs.
IV. Energy-im porting countries w ith:
a. medium high coverage of e lectric ity and basic needs
b. m ed ium -low  coverage of electricity and basic needs
c. low  coverage of electricity and basic needs
ology). In addition, each indica tor is relat­
ed to  the various energy policy objectives 
specified in Table 1.2.
2.2 Typification of situations on the 
basis ot energy indicators
On the basis o f the classification of 
the LAC countries, in keeping w ith  the 
eight ind ica tors m entioned above, it was 
possible to  identify seven types of situa­
tions, differentia ted by im portant d iffe r­
ences in at least tw o  o f these indicators. 
As a result, it was observed that these s it­
uations could be grouped under fou r 
basic types w ith  subgroups (Table 1.4).
The characterization used is an 
estimate that perm its identify ing in the 
fo llow ing  charts  (Chart 1.2) the fo u r 
typolog ies, w ith  variants w ith in  each one. 
The elem ents of in terest in these charts 
involve the fo llow ing:
• form ;
• position; and
• size o f the profiles o f each set of 
countries (determ ined by the aver­
age).
The more the form  resembles a 
octahedron, the greater is the soundness 
o f the energy systems. This configuration 
is evident in the Groups li-a  and III. This 
soundness is based on the greater equi­
lib rium  between the eight dim ensions of 
the radogram and the possib ility  o f mak­
ing gradual adjustm ents in each one of 
them  to im prove sustainable development 
conditions.
in Groups l-a, II, and III, expansion 
of the dim ensions of soundness, cover­
age, purity, and use o f renewables is d if­
ferent, ow ing to  the different energy s tra t­
egy that each country has decided to 
apply in the past.
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The size suggests the potential of 
some system s compared to  others. It is 
evident tha t there are countries that enjoy 
more advantageous situations as a result 
of natural endowm ents, regardless of 
the ir w illingness to im prove the ir situa­
tion.
Nevertheless, there are countries 
that, despite drawbacks in term s of natur­
al resources, have found solutions that
provide them  w ith  a better ranking. Thus 
the potential does not depend so m uch on 
the natural advantages that each country 
has but rather the overall in tegration of 
the ir energy system s. There are systems, 
however, tha t display the same size but a 
different fo rm  or position. This question 
requires suitable assessm ent since th is 
circum stance does not necessarily im ply 
an identical level o f sustainable develop­
ment.
1 0
Finally, the situa tion of countries 
tha t are geographically isolated w ith in  the 
region is d iffe rent from  the situation of 
countries that are part of a subregional 
geographic un it w ith  energy integration 
po ss ib ilitie s . Energy in tegra tion , by 
means of power transm ission, o il pipeline 
and gas line networks, helps to consoli­
date the soundness of exporting countries 
and subregional autarky as a result of 
energy d iversification and long-term  sup­
ply security.
The countries of MERCOSUR, the 
Andean Group, and Central America are 
those tha t show the best chances of 
im proving the ir conditions, by means of 
subregional integration, w ith  respect to 
the above -m entioned d im ens ions of 
soundness and autarky.
2.3 Classification of countries in terms 
of energy sustainability
Classifying countries in term s of a 
m ulti-d im ensiona l issue such as susta in­
able developm ent is a com plex task, 
involving a wide range of value judgm ents 
at d iffe rent levels, wh ich are oftentim es 
im p lic it in the selection of indicators, the ir 
standardization, the ir relative valuation, 
etc. If, in a pre lim inary attem pt, an equiv­
alent share (equal w e ight) is assigned to
each indicator, the results show different 
levels of susta inability; in other w ords, the 
countries are ranked (Chart 1.3) accord­
ing to  the attention that, respectively, they 
have been able to  grant to each one of the 
eight energy d im ensions displayed in 
Table 1.3.
Since th is  is but a pre lim inary esti­
mate, the ranking does not have to  be 
explained in detail. But the relative rank­
ing o f Jam aica and Haiti m ust be 
explained because it shows the influence 
of the selection of indicators and their def­
in ition and standardization on the results.
As indicated by the data in Table C 
of Annex II, Jamaica has a better ranking 
than Haiti in fou r of the eight indicators 
whereas, in tw o indicators, its ranking is 
the same. Only in term s of em issions and 
autarky does Jamaica show lower indica­
tors. Evidently, Jam aica’s energy system 
em issions are relatively higher ow ing to 
its extensive fue l-consum ing power sys­
tem  and to  high consum ption in its trans­
portation sector. Haiti, despite its higher 
population, does not have these systems. 
Regarding the autarky indicator, the fact is 
that Haiti does not im port prim ary energy 
products because it does not have finan­
cial resources to do so whereas Jamaica 
is a large importer.
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It should therefore be emphasized 
that, when com bin ing energy indicators of 
equity w ith  econom ic development, as 
measured by the per capita GDP index, 
there is a high correlation, indicating a 
grow ing trend toward higher coverage of 
basic needs and electric ity as average 
incomes increase. This aspect seems to 
prevail over other indicators linked to eco­
nom ic g row th  and natural resources, 
w hich display an erratic behavior regard­
ing this.
3. General and Energy Sustainability 
Patterns
Comparison o f general develop­
ment patterns and the types of countries 
regarding energy susta inability helps to 
h ig h lig h t the very close associa tion 
between them. Table 1.5 therefore ranks 
the reg ion’s countries in term s o f the tw o 
criteria, developm ent and energy susta in­
ability, to  constitute eight groups.
Even though a w ide num ber of 
indicators have been used and various 
levels have been defined fo r each one, it 
has been possible to  establish relations 
between the typical situations that are 
observed at the socio-econom ic-environ­
mental level and those that correspond to 
the energy sphere so tha t e ight patterns in 
term s of susta inability can be identified. 
Nevertheless, linkage o f several countries 
regard ing these susta inab ility  patterns 
does not always turn ou t to be clear, and 
a country frequently differs from  the typ i­
cal situation where it has been classified 
in some of the dim ensions considered or
two countries linked to the same susta in­
ab ility  pattern d iffe r considerably in some 
of the indicators considered. Thus, fo r 
example, Paraguay (PY) is d iffe rent from  
the ll l-b  pattern because of Its widespread 
use o f renewables, and Surinam e (SR) 
differs from  the IV-d group because o f its 
high genuine saving. Brazil (BR) and 
Argentina (AR), w hich have been placed 
together under the same typical situation, 
are markedly d ifferent in term s o f indica­
tors  fo r equity and coverage o f basic ener­
gy requirements.
If sustainable developm ent cond i­
tions are represented both at the general 
soc io -e cono m ic -en v iro nm en ta l system  
level and the energy level, the larger the 
area of its respective radogram, the more 
sustainable is the s ituation (see Annex I).
4. Conclusion: Sustainable Develop­
ment is Not Only Desirable But Also 
Possible
The indicators tha t have been pre­
sented show  deficiencies and suggest 
energy policy priorities fo r sustainable 
development. One energy strategy com ­
patib le  w ith  susta inab le  deve lopm ent 
w ould involve expanding the surface of 
the radograms previously shown, im prov­
ing the vector positions of each indicator 
w ithou t underm ining those of the others.
The examples of the reg ion ’s m ost 
advanced countries in term s of susta in­
able development con firm  the viab ility  of 
th is approach. It is possible to further 
develop the energy system  so that it can
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become m ore effic ient in te rm s of produc­
tivity, less vulnerable, and more equitable, 
produce less em issions (regarding this 
the region is very advanced), use natural 
resources on the basis of a more balanced 
approach and w ith  a closer focus on time, 
and tap renewable energy resources even 
more extensively. There are actually few 
conflic ts between objectives if it is under­
stood tha t they can be achieved gradually. 
In som e cases, they can even m utually 
reinforce each other.
Indeed it is possible to display 
conflic ts at the level of the instrum ents 
and the ir relations w ith  various objectives. 
The p ric ing  in s tru m en t, fo r  example, 
always has a positive side in term s of e ffi­
cient resource allocation and in perm itting 
self-financing and a more negative side 
due to  its incom e effect, especially in 
lower-incom e groups. But, in this case as 
in others, if the instrum ents are used flex­
ibly, along w ith  we ll-o rien ted com pen­
sato ry measures, the con flic t can be 
resolved.
It is evident tha t financial con­
s tra in ts  im pose lim its  on the rapid 
achievement of objectives such as greater 
e lectric ity coverage, greater d iversifica­
tion of energy sources, higher use of 
renewables, better supply quality, etc. 
Nevertheless, in view of the m u lti-fu nc ­
tionality of some instrum ents, if energy 
integration, which contributes to various 
sustainable developm ent objectives, is 
considered on the same footing as rural 
e lectrification using an appropriate share 
of renewables and the adequate applica­
tion of taxes to enhance energy efficiency, 
reduce em issions, and secure revenues 
fo r the State w ithou t exerting a negative 
social im pact and other examples, the 
financing problem  is som ewhat relative.
Am ong the countries of the region, 
there are some that have managed to 
im prove steadily the ir situation over the 
last 25 years, others that have only m an­
aged to im prove the ir s ituation in term s of 
sustainable developm ent over the last few 
years, and yet others that are experiencing 
such a critica l s ituation that they seem to 
have no chance of em erging from  the ir 
problem s. Nevertheless, the example of 
more advanced countries and the current 
backwardness of som e of the countries 
im plies, in princip le, that there is a wide 
m argin fo r im provem ent. All countries
could design a more sustainable energy 
scheme, in political, economic, social, and 
environm ental term s, over the long term, 
using the ir own resources.
Im pedim ents usually emerge in 
the trans ition  phase, w h ich  involves 
adjustm ents and red istribu tion impacts 
and also requires tem porary measures to 
m itigate the cris is and social impacts. 
The fear of ending up in the group of lag­
gards in this red is tribu tion oftentim es 
prevents relevant groups from  embarking 
on a strategy of change. If sustainable 
development im plies a m ajor change in 
many social groups, the transition w ill be 
even more d ifficu lt. A m ajor effort in 
term s of convincing and coordination is 
needed, w ith  careful measures and above 
all decentralization, to make the dem ocra­
tic  system more effective. The latest big 
changes in the energy sector, carried out 
w ith in  the fram ew ork of current reforms, 
emerged as a result of the breadth of tan­
gib le  m acroeconom ic p rob lem s. In 
extreme situa tions, the m ost radical 
changes w ith  the shortest periods of tran­
s ition have occurred in specific political 
s itua tions  characterized by a certain 
am ount of authoritarian ism . The example 
of other countries shows that the way to 
consensus is also feasible although it may 
appear to be slow er and more painful. To 
ensure the sh ift toward sustainable devel­
opment, the latter type of transition is the 
m ost advisable.
Policymaking using a susta inabili­
ty approach should be rooted in local or 
regional realities. When there are already 
highly sustainable situations in cities or 
regions w ith in  a given country, these s itu ­
ations as weli as the policies tha t fostered 
them  should be examined to serve as the 
basis fo r the preparation of practical pro­
posals that can be applicable to other 
cases.
Finally, it should be recalled that 
the observations that have been made on 
the basis of global indicators do not mean 
that the m ost im portan t elements fo r sus­
tainable development should necessarily 
be placed at, or lim ited, to the overall 
national plan. Quite on the contrary, since 
econom ic and social development con­
cretely affects individual human beings 
and m ost environm ental damage exerts a 
specific local impact, the approach adopt­
ed fo r policym aking should be form ulated
to im prove the living space of persons. 
This space is determ ined by concrete 
local consumption, production, and distri­
bution styles, and it is precisely in these 
areas tha t the use of energy is evolving in 
a way tha t in certain aspects is quite d is­
tressing.
The fo llow ing chapters review the 
status and evolution of energy to  date in
term s of the d ifferent d im ensions of sus­
tainable development. The last chapter 
returns to po licym aking concepts, in an 
attem pt to draw  m ore concrete conclu­
sions. Actions o r instrum ents, players 
and the ir possible roles, in addition to 
objectives, are presented more system ati­
cally to  facilitate the establishm ent of a 
sustainable developm ent strategy from  
the energy perspective.
CHAPTER 2: ENERGY AND ECONOMY
The inter-relations between energy 
and the econom ic d im ension of susta in ­
able developm ent take place at various 
levels.
At the politica l level, the sector is 
the subject of much concern with respect 
to s ituations of dependency and power 
im ba lances. These s itu a tio n s  occu r 
between coun trie s  (exporters and 
im porters), between econom ic groups 
(suppliers and custom ers), between regu­
lators and those that are the target of reg­
ulation, and between the State and large 
com panies (within the fram ework of g lob­
alization).
In term s of m acroeconom ics, the 
sector exerts a heavy im pact on the fo r­
eign trade balance and fisca l revenues and 
a lso on public spending and investments. 
Before, there was the perception that the 
sector was a lso a driv ing force behind 
growth, but th is view  has not worked as 
expected. At present, the secto r’s contr i­
bution to econom ic development involves, 
in addition to making energy available in 
suffic ient am ounts and at an adequate 
quality, generating benefits and invest­
ments to incorporate technical progress 
and coordinating w ith other sectors to 
increase dom estic value added. Thus, it 
appears as the pivotal sector for the con ­
cept of “ productive transform ation with 
equity.”
On the secto r level, performance 
of the energy sector is  crucia l for the 
economy, especia lly  because of the need 
for energy supp ly  quality and reliability. 
To do th is, the sector must, f irs t of all, be 
v iable and capable of perform ing its prin ­
cipal functions; th is  im plies, among other 
aspects, sound financing. A t a higher 
level, the sector has to achieve optimal 
operability, w h ich  means ensuring energy 
efficiency in production, d istribution, and 
consum ption  p rocesses and the efficient 
a llo ca tion  of f in an c ia l and hum an 
resources w ithin  the sector.
Energy is a production factor or 
input in a lm ost all activities. Because of 
th is, energy productivity has become a 
fundamental econom ic objective. The 
idea is to use energy more productively: 
rational use of energy in the different con­
sum ption sectors and energy efficiency in 
processes.
The present chapter attempts to 
provide an in-depth ana lysis of these 
inter-relations, com paring the current sta­
tus and the evolution of som e factors in 
the countries of the region over the last 
few years, highlighting persistent defi­
ciencies, risks, and vulnerabilities that 
have to be dealt with in energy policy.
1. Energy and Economic Growth
Energy in tens ity  (energy end- 
use/GDP) or its inverse, energy productiv­
ity, is a measure providing information on 
various aspects of sustainability. High 
energy intensity of GDP generally ind i­
cates (unless it is because of a specific 
industrial structure) low productivity and 
low com petitiveness of the economy. In 
addition, it means that the econom y is 
highly exposed to risks stem m ing from  
energy price fluctuations and high toxic 
em iss ions d ischarged into the environ­
ment.
1.1 Status of the region’s energy 
productivity
LAC coun trie s  d isp lay  unequal 
econom ic development. The per capita 
GDP figures in current U.S. dollars of 
1995 range broadly from  about US$200 
to about US$5,000. Per capita energy 
end-use (per capita GDP), which provides 
an estimate of energy used to produce 
th is per capita GDP, correlates relatively 
well with th is diversity.
In Chart 2.1, energy end-use of 
LAC countries is displayed in an orderly 
fashion (from lesser to greater) by per 
capita com m ercia l energy consum ption













(w ithou t firew ood). Afterwards, firewood 
is added, and this m odifies the ranking in 
te rm s of to ta l consum p tion . But the 
apparent exceptions are even more in ter­
esting than the evident regularity of com ­
mercial consum ption.
The countries tha t show a close 
p rox im ity  between total energy consum p­
tion  and per capita GDP are m ore energy­
intensive than others. V ice-versa, in 
term s of energy productivity, they are less 
effic ient. The cases o f Trinidad and 
Tobago, Surinam e, Cuba, Guyana, 
Honduras, Nicaragua, and Haiti should be 
underscored . L ikew ise, Venezuela, 
Mexico, and Jamaica are relatively less 
energy-intensive, especially in term s of 
com m ercial energy. When including fire ­
wood, the Dominican Republic, Paraguay, 
and Peru and even El Salvador seem to be 
more energy-intensive than the average.
As rule, it can be said that the ele­
m ents indicating low productivity, apart 
from  statistical and measurement d iffe r­
ences, usually are: an energy-intensive 
econom ic structure, especially in indus­
try ; a high share of energy products that 
have a low useful energy content (such as 
firew ood); low econom ic activity; and/or 
s im ply the inefficient use o f energy. The 
main causes are an energy-based indus­
tria lization policy, unfocused subsidies fo r 
energy consum ption, and the lack of local 
available energy alternatives.
4. See OLADE's data base, the 
Energy-Economic Inform ation 
System (SIEE).
The declining share of firew ood in 
the energy mix, as a result of grow ing 
econom ic development, should be under­
scored. It is also in teresting to  observe 
exceptions to the rule in th is structure: 
high percentage o f firew ood consum ption 
in countries tha t are re lative ly h igh ly 
developed (Paraguay, Chile, Uruguay, 
Brazil, and Colombia) and very low  per­
centages in the  Caribbean (Cuba, 
Barbados, T rin idad and Tobago, and 
Jamaica). There is also a w ide variety of 
reasons fo r these situations: lack of fire ­
wood supply, low  com m ercial fuel prices, 
diversified supply (liquid fuels, gas, elec­
tric ity ).
A diversified energy supply is a 
factor tha t favors econom ic development. 
Using the range o f d iffe rent energy prod­
ucts available fo r to ta l consum ption in 
each country as a benchmark, Colombia, 
Chile, and Brazil w ith  five energy sources 
(in addition to various oil products) seem 
to  offer the best conditions, fo llowed by 
Mexico, Argentina (taking into account the 
use o f coal in electric power generation), 
and Venezuela. W ith the developm ent of 
natural gas use in these and other coun­
tries  (Peru), conditions w ill be even better.
1.2 Energy productivity since 1970
1.2.1 Overv iew
Three highly d ifferentiated phases 
can be identified in the econom ic evolu­
tion of Latin Am erican countries since 
1970, coincid ing approxim ately w ith  the 
decades themselves:
• rapid grow th (37% ) between 1970 
and 1980;
• crisis and adjustm ent (-8% ) from  
1981 to  1990; and
• recovery as of 1991.
By contrast, energy intensity* the 
inverse of productivity, has not changed 
considerably from  the regional average 
since 1970:
• It declined by about 10% between 
1970 and 1980.
•  It rose by about 7% between 1980 
and 1991.
• It has remained at a standstill since 
1991.
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Nevertheless, there are actually  
few  co u n tries  th a t d isp lay an energy 
in tensity  perform ance s im ila r to  th is  aver­
age. The apparent regu larity  o f th is  aver­
age is the outcom e of a w ide varie ty o f 
evo lu tions in the countries. Chart 2.2 p ro ­
vides patterns o f the evolution o f energy 
in tensity ind icators and the per capita 
GDP fo r the reg ion ’s countries, w ith  the 
fo llow ing  c lassification:
Group 1: Countries tha t made progress 
over the last 25 years in the 
righ t d irection (ris ing per capita 
GDP and declin ing energy in ten­
sity).
Group 2: C ountries  th a t m anaged to  
increase per capita GDP but 
experienced g ro w in g  energy 
intensity.
Group 3: Countries tha t d id not manage 
to  increase the ir per capita GDP 
and became less energy-p ro­
ductive.
The average o f LAC w ith  respect to 
these ind ica to rs  show s a behavior tha t is 
s im ila r to  the countries o f the firs t group 
(Chart 2 .2.1). Accord ing  to  th is  average, 
the energy in tens ity  o f LAC in 1994 was 
hardly 3%  (0.1 BCIE/US$103 dollars o f 
1980), below  the level o f 1970, whereas 
the per capita GDP in 1994 was m ore than 
US$520 (o f 1980) h igher than the figure 
fo r  1970 (a 33%  increase), due to  the 
increase achieved between 1970 and 
1980 (US$591 of 1980).
The first g roup  o f countries (Chart
2.2.1), characterized by grow th o f per 
capita GDP and declin ing energy intensity, 
includes:
• Brazil, C o lom b ia , and Paraguay, 
w h ich  managed to  im prove consider­
ab ly  bo th  in d ica to rs  (m ore  than 
US$500 and m ore than 1 
BOE/US$103).
•  Barbados, Chile, Ecuador, and 
U ruguay, w ith  h ighe r econom ic  
g row th  but less decline (m ore than 
U S$500 bu t less than 1 
BOE/US$103).
•  Dom inican Republic and Honduras 
(lesser g row th : less than US$500
b u t m ore decline, m ore than 1 
BOE/US$103).
•  Costa Rica and Guatemala (lesser 
grow th and lesser decline).
W hereas C olom bia , Chile, and 
Uruguay im proved the ir ind icators rela­
tive ly  steadily, the rem aining countries 
on ly  o r su b s ta n tia lly  im proved  them  
th roug hou t the seventies; Barbados and 
to  a lesser extent Uruguay reduced the ir 
energy in tensity  from  even the reduced 
levels they showed in 1970.
The second group (Chart 2.2.2) 
includes Argentina, Mexico, and Panama, 
w hich achieved h igher per capita econom ­
ic grow th  in the seventies and show  stag-
Chart 2.2.1: Group 1: Countries with growth and decline of energy
intensity
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Chart 2.2.2: Group 2: Countries w ith growth and ris ing  energy
in tensity
E nergy  In ten sity  [B O E / 10(3)US$ o f 1980
Per capita GDP [US$ o f 1980]
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nation o r even a s ligh t increase in energy 
in tens ity . In con tras t, T rin idad and 
Tobago, w hich is also included in th is 
group, experienced a substantia l increase 
in its energy intensity, ow ing to  the indus­
tria l strategy im plem ented in the eighties 
and m ajor fluctua tions in the per capita 
GDP level, the result of sharp variations in 
oil prices.
The th ird  g roup  (C hart 2 .2 .3 ) 
seems far m ore heterogeneous. W hat the 
countries in th is group have in com m on is 
the experience o f a prolonged econom ic 
c ris is  and, in va rious  cases, arm ed 
dom estic conflic ts . On the one hand, 
there are Jamaica, Guyana, El Salvador, 
Bolivia, and Peru, w hich after setbacks in 
the seventies and eighties, are recovering
lost ground. Finally, N icaragua, despite 
con tinuous  econom ic  co n trac tion , has 
maintained the upward trend o f its  energy 
intensity.
Desirable evolu tion is character­
ized, at firs t, by the com bina tion  o f grow th 
trends in per capita GDP and reduction o f 
energy intensity; nevertheless, regarding 
the latter, it should be em phasized that its 
m od ifica tions  are not exclusive ly associ­
ated w ith  changes in effic iency in the use 
o f energy. In the case o f developing coun­
tries, both the industria liza tion process 
and the rapid advance in m eeting the pop­
u la tion ’s energy needs generally im p ly  an 
increase in energy intensity. In addition, 
the m ost energy-in tensive industries were 
gradually transferred fro m  m ature indus­
tria lized countries to  developing regions 
during  the seventies and eighties, thus 
con tribu ting  to  the energy in tens ity  in the 
latter regions.5
1.2.2 Trends in  consum ption  secto rs
The above-m entioned re location of 
energy-in tensive indus tries  tow a rd  the 
reg ion ’s countries that have an abundance 
o f energy resources has not enabled them  
to  reduce the ir energy intensity.
In Brazil and Mexico, energy-in ten­
sive indus tries  expanded su b s ta n tia lly  
during the eighties. Brazil s topped being 
an im porte r o f steel and became one of 
the reg ion ’s m ajor exporters. Venezuela 
and M exico considerab ly  reduced the ir 
steel im ports  and substitu ted th e m "fo r 
national p roduc tion . In T rin idad and
5 See Byron Granda, "Efectos de la 
Relocalización Industrial sobre 
los Sistemas Energéticos 
Regionales" [Impacts of 
Industrial Relocation on Regional 
Energy Systems], OLADE-ECLAC- 
GTZ, 1995.
Chart 2.2.3: Group 3: Countries w ith econom ic dec line
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Tobago, a large chem is try  industry  was 
installed and is exerting a decisive im pact 
on the econom y’s perform ance. The rela­
tive ly  lesser d iv e rs ific a tio n  o f the 
econom ies o f Trin idad and Tobago and 
Venezuela has made the rise in energy 
in tensity in these countries considerably 
h igher than the one recorded in Brazil o r 
Mexico. W ith  relocation grind ing  to  a halt, 
the energy in tens ity  o f industry  also s tab i­
lized. Over the last few  years, o ther d o w n ­
w ard  tre n d s  have becom e apparent. 
Several specific  im provem ents such as 
the reduction o f the energy content of 
copper p roduction  in Chile and in other 
energy-in tensive industria l activ ities o f the 
region should  be underscored. Greater 
exposure to  external com petition , along 
w ith  the reduction o f subsid ies and new 
environm enta l requirem ents, has encour­
aged industries to  in troduce new tech­
nologies w hich have led to  the reduction 
o f specific  energy consum ption.
In add ition , com parison of energy 
in tensity  between countries during d iffe r­
ent periods o f developm ent can be d is ­
torted by the existence o f an in form al 
econom y and by the estim ation o f real 
GDP in term s o f dollars. Whereas energy 
consum ption  is recorded in energy s ta tis ­
tics, its  share o f GDP is no t recorded. In 
turn , the exchange rate may be subject to 
a devaluation po licy and d is to rt real pari­
ties.
In c o n tra s t to  w ha t o ccu rs  in 
industry, the energy used in transpo rta ­
tion  has been increasing rapid ly due to  
the g row ing  prevalence o f the passenger 
car. Nevertheless, som e exam ples w ith in  
the region indicate tha t it is possib le to  
m od ify  th is  trend. Energy po licy and 
m unic ipa l in te rvention , fo r  example, can 
o rien t consum ption  tow ard  com pressed 
natural gas (CNG) and fo s te r a m ore 
rational evo lu tion  o f the transporta tion  
structu re .
O ther p roductive  ac tiv ities  w ith  
high energy consum ption  are those o f the 
energy sector itse lf in both the m in ing 
sector and trans fo rm ation  centers (the r­
m oelectric  generation stations, refineries, 
etc.) or in d is tribu tion . In LAC, th is  type 
o f consum ption  has increased m ore s lo w ­
ly than in the transporta tion  and industry  
sectors, no t only because o f structu ra l 
changes in pow er genera tion  (h igh  
increase in the share o f hydroenergy) but
also because o f the lack o f oil re fin ing du r­
ing the eighties. During the firs t half o f the 
nineties, however, th is  consum ption  has 
once again picked up m om entum  as a 
result o f the expansion o f therm al genera­
tion capacity.
In residential consum ption, energy 
use is quite ineffic ient. First o f all, fire ­
wood consum ption im plies low  energy 
effic iency (see the fo llow ing  chapter); the 
equipm ent or appliances fo r  burn ing fire ­
wood is also ineffic ient. A lthough the 
p ro fits  from  apply ing m odern technolo­
gies fo r energy use in household con­
su m p tio n  ( fo r  exam ple, flu o re sce n t 
lamps, effic ient re frigera tors) may be s ig ­
n ificant, the higher costs o f in itia l invest­
m ent and the lack o f in form ation seem to 
be a m a jo r obstac le  fo r  th e ir use. 
Custom ers do not conduct com plicated 
dynam ic cost-benefit analyses to  select 
am ong available options; they s im p ly  pu r­
chase a stove, refrigerator, or household 
appliance whose price is in keeping w ith  
the fam ily ’s budget.
A lthough structu ra l changes can 
help to  explain part o f the energy in tensi­
ty  behavior observed in som e countries, it 
is also certain tha t th is  behavior is a ffect­
ed by the lack o f progress in energy use 
efficiency. This p re lim inary conclusion is 
drawn when e lim inating energy efficiency 
levels fro m  production processes in sev­
eral branches o f heavy industry, technical 
characteristics, and the status o f m otor 
vehicle fleet maintenance and the type o f 
househo ld  app liances, am ong others, 
w ith in  the region com pared to  w hat is 
observed in industria lized countries.
LAC has not as yet achieved much 
success in energy productiv ity . Nor have 
reform s and price increases im plem ented 
s ince the m id -seven ties  b ro u g h t the 
results tha t were expected, and the delib­
erate rational-use-of-energy polic ies that 
were applied have not exerted any s ig n ifi­
cant impact.
It has been concluded tha t there is 
a m ajor lag in rational use o f energy 
(RUE). Even when it has been fu lly  
dem onstrated tha t it is an option that suc­
cessfu lly  com petes w ith  investm ent in the 
supp ly area, the energy policy o f the 
m a jo rity  o f LAC countries continues to 
focus heavily on the latter (see section 3 
o f the present chapter).
6 See World Bank-OLADE assess­
ment in Evolution, Situation, and 
Outlook o t the Electric Power 
Sector in the Countries o f Latin 
America and the Caribbean, 
December 1991.
The aspects o f energy subsector 
perform ance considered to  be of m ajor 
im portance due to  the ir im pact on the 
econom y are, among others:
•  Su ffic ient energy service in term s o f 
quantity  and quality as a cond ition  fo r 
the com petitiveness o f the economy.
Economic activ ity  is conditioned 
by energy availab ility and is m ore flexib le 
if it can benefit from  a d iversified energy 
supply. In tu rn , the quality o f available 
energy facilita tes econom ic grow th. As a 
result, in v iew  of the high costs of supply 
system s, the objective is adequate avail­
ab ility  in term s of both quantity  and qual­
ity. H igh energy supp ly insecurity  leads to 
the p robab ility  o f high costs, either stem ­
ming from  production losses or the need 
to  install reserve systems.
•  V iab ility
In order to  provide a service that 
the econom y needs, the sector should be 
capable of operating efficiently. It should 
have enough resources (capital goods, 
natural resources, human resources, and 
financing). In addition, it should use 
these resources appropriately.
• Efficiency
As in o ther sectors o f the econo­
my, the m ore closely the energy sector 
applies productive effic iency criteria, the 
m ore it conributes to  econom ic grow th, 
because less resources per p roduct unit 
are used and thus part o f these resources 
are available to  be used fo r other ac tiv i­
ties. Efficiency also leads to  cost reduc­
tion and, if there are no energy price d is­
to rtions  fo r o ther production and con­
sum ption  sectors, effic iency inside the 
sector enhances com petitiveness.
If v iab ility  is a m in im um  condition 
fo r the sector to  run adequately, efficiency 
is an objective to  be reached by the sector.
2.1 S ituation  in the recent past
Over the last 25 years, the region 
has considerably developed its energy 
p roduction , transfo rm ation , transpo rta ­
tion, and d is tribu tion  in frastructure . Until 
the m id-e ighties, it made huge invest­
2. Energy Sector Perform ance ments to  expand supply  fo r its dom estic 
and export market.
Oil production, w h ich  in 1970 was 
already a m ature ac tiv ity  in som e coun­
tries o f the region (Venezuela), grew  by 
about 50%  until 1994; the m ajor shares of 
th is  p ro d u c tio n  are fro m  M exico , 
Colombia, Brazil, Argentina, and Ecuador. 
Natural gas p ro d u c tio n  doub led , coal 
grew  fou rfo ld , and e lectric ity  n inefold.
Installed capacity fo r  re fin ing grew  
tw o fo ld  between 1970 and 1980 and since 
then has stabilized. The installed capacity 
of power generation grew  fo u rfo ld . An 
additional e ffo rt has been the develop­
m ent o f hydroenergy resources, w ith  its 
share o f installed capacity ris ing to close 
to  65% . Investm ent declined in the e igh t­
ies, and there were supp ly  shortages.
The debt o f the pow er secto r was a 
heavy burden on pub lic  spending and 
could become a cons tra in t fo r develop­
ment. The lack of funds and the deterio­
ration of re liab ility  and service ava ilab ility6 
were a constra in t aris ing fro m  the in tru ­
s ion of politica l factors, w h ich  prevailed 
over e ffic iency considerations in more 
than one country.
The p rio rity  granted in the seven­
ties to  expanding energy service yielded 
positive results until the eighties, at w h ich 
tim e it became evident that the strategy 
tha t had been chosen was no longer sus­
tainable, since it depended on external 
con tribu tions  and rejected princ ip les of 
productive efficiency.
Oil, as the m a jo r source o f public 
revenues, had p rio rity  over o ther energy 
sources in oil exporting countries, thus 
favoring exports and the dom estic con­
sum ption  of oil p roducts  because o f the ir 
low  prices, w hereas in the im p o rtin g  
countries tha t had th e ir own potentia l 
resources, a fter the successive crises of 
the seventies, huge am ounts o f resources 
were focused on exploration and develop­
m ent to  m itigate the im pacts o f eventual 
price hikes on the in ternational market.
Natural gas, w ith  grow ing  p roduc­
tion  associated to  that o f o il, barring few 
exceptions, lacked the necessary trans­
port and d is tribu tion  in frastructu re ; th is  
led to  the wastage of a large part o f its 
p roduction (fla ring in to  the atm osphere)
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or its destination to  inappropriate uses 
that did not ju s tify  its com bustion.
Coal, depend ing  on geo log ica l 
cond itions, product quality, and fo rm  of 
explo ita tion, was declin ing in som e coun­
tries, w ith  considerable prospects in o th ­
ers. This s itua tion  has not changed basi­
cally since the eighties.
O ther energy investm ents were 
aimed at pro jects whose production  fa c il­
itated the substitu tion  o f oil and products, 
namely, hydropower, national in te rcon­
nection system s, alcohol program s, geo­
therm al energy and nuclear power, am ong 
others, incu rring  a large share o f the sec­
to r ’s external debt in the countries o f LAC.
Severe d ich o to m ie s  between 
m acroeconom ic and energy interests in a 
large num ber o f countries were identified 
as one o f the fundam enta l causes o f the 
increasingly defic ient perform ance o f the 
energy sector. These con trad ic tions were 
closely tied to  the role played by the ener­
gy sector in tackling in fla tionary pres­
sures, w ith  the consequent im pact o f p ric ­
ing and ta riff-se tting  policies on sector 
financing and the State’s m anagem ent of 
energy earn ings.7
To revert th is s ituation, the m a jo ri­
ty  o f LAC countries have been undertaking 
reform s in th e ir energy subsectors since 
the eighties (see Insets 2.1 to  2.3).
The targets o f the reform s, m ainly 
carried out in the e lectric ity  and o il sec­
to rs , on the one hand, have been fo cu s ­
ing, on the sec to r itself, namely:
•  increasing the re liab ility  o f system s;
• enhancing productive efficiency;
• securing financing by means o f pri- 
va te-sector involvem ent; and
• p ro te c tin g  the  in te re s ts  o f co n ­
sum ers.
On the o ther hand, these reform s 
have been focus ing  on the m acroeconom ­
ic s ituation and are aimed at balancing 
public sec to r accounts and e lim ina ting  the 
de fic it o f state enterprises.
7 See F. Sánchez-Albavera and H. Altomonte, "El 
Desarrollo Energético de América Latina y el Caribe" 
[Energy Development in Latin America and the 
Caribbean], report prepared by ECLAC, September
1995.
Inset 2.1: Reforms of electric power systems
Regarding private-sector participation, the legal frameworks and market 
operation, the region’s electric power systems can be grouped as 
followed:
Group 1: Legally segmented systems with mechanisms for competition 
and little constraint for private ownership and investment 
Group 2: Integrated or regionally segmented systems with limited 
openness for private investment 
Group 3: Integrated state-owned systems
At the beginning of the eighties, the electric power systems of 
LAC fell mainly in Group 3 and, barring few exceptions, in Group 2.
The reforms, despite the large variety of specific cases, can be 
classified in two modalities as indicated below:
Modality 1: Broad openness for private-sector investment, 
competition in power generation, open access to grids 
(leading to Group 1 systems)
Modality 2: Partial openness in power generation (leading to Group 2)
At the beginning of 1996, in five countries of South America the 
systems belonged to Group 1 or were evolving in that direction (Chile, 
Argentina, Perú and, with certain reservations, Bolivia and Colombia). 
Legislation in Ecuador is also pointing toward openness.
In Group 2 can be found the largest number of electric power 
systems of the region, the majority of which are small (Central American 
and Caribbean countries, but also Mexico). It is typical to have the 
indirect participation of independent power producers (IPP), under 
power purchase agreements (PPA) with power utilities, keeping the 
integrated State-controlled power generation, transmission, and 
distribution system intact. Another typical element of limited 
liberalization is the application of build-operate-transfer schemes (more 
commonly known as BOT schemes) to involve privatè-sector capital.
One group of countries (Venezuela, Uruguay, and Paraguay) has 
not yet resorted to independent power producers (IPP) using power 
purchase agreements (PPA), which is a characteristic element for limited 
opening up; they can therefore be classified under group 3.
In Brazil, the system is being liberalized to permit broader 
participation of the private sector, at least in the states, before the new 
federal legal framework enters into force.
The transition process has not concluded. For the year 2000, 
the trend is toward in-depth changes: almost half of the 30 countries 
and about 60% of the installed capacity will have adopted some type of 
modality 1 and some countries that have at present adopted partial 
openness are not discarding the possibility of taking a further step 
toward total openness.
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Inset 2.2: Reforms in the oil subsector
Over the last few years, modifications have been made in the oil 
legislation of Argentina, Brazil, Bolivia, Colombia, Ecuador, Peru, and Vene­
zuela.
The origin and motives of oil reforms that have been implemented 
in these countries are similar although there are several differences inherent 
to the specific characteristics of each country. As a rule, it can be said that 
they are in line with the prevailing trend, which grants to market forces the 
leading role in allocating resources and specifies that the State's 
Intervention Is justified only when national interests are at stake, free 
competition is distorted, or there are adverse impacts in terms of social 
equity.
In terms of general economic policy of the region’s countries, it is 
surprising that even Mexico and Chile, considered to be countries of greater 
openness and regulation, are among those countries with the least amount 
of change in the oil sector. In Argentina, Bolivia, and Peru, it was 
considered that the style of development of the oil industry, based on the 
hegemony of public enterprises, was no longer valid, and therefore radical 
changes were made.
In Brazil, Colombia, Ecuador, and Venezuela, the reforms have been 
aimed at fostering foreign investment in oil exploration and exploitation. 
The need for a state oil company Is not being questioned; rather its 
adaptation to a free-market system in the different upstream and 
downstream sectors of the industry is being considered.
In general, the sequence of reforms In domestic markets has taken 
the following course:
• price correction,
• restructuring the financial scheme of companies and putting them on a 
sound footing,
• organization of a competitive market, and
• promotion of private-sector investment and privatization.
In the eighties a more flexible approach to the remuneration level of 
contractors in the oil contracting scheme was adopted in order to attract 
greater investment, as a result of greater available supply on the world 
market, but the contracting guidelines (service delivery, operation, 
partnership, participation) were not greatly changed.
Oil openness In the nineties has involved the introduction of new 
modalities within the contracting scheme. These are In force In Argentina 
and Peru, with the reestablishment of the concession modality and 
licensing contracts, respectively, where contractors are entitled to the 
ownership of the petroleum that Is extracted In exchange for a royalty. In 
other countries, the idea is to share the risk and attract the participation of 
new contractors with the introduction of the R factor In partnership and 
participation contracts
Other new events, of possibly even greater impact, are the 
elimination of the RETRO BRAS monopoly in Brazil In 1995, the new 
contracts for exploiting marginal fields subscribed by PDVSA of Venezuela 
in 1992-1993, and the recent shared earnings contracts that Venezuela 
started to subscribe to at the end of January 1996.
The objectives w ent beyond the 
sphere of the energy secto r and became 
part of public sector re fo rm s and general 
econom ic reform s being carried out in 
many countries of LAC. These reform s 
radically contrasted w ith  the cond itions 
prevailing in Latin Am erica, where it was 
believed that the pow er sector, especially, 
was a strategic sector fo r the econom y 
whose objective was to  supp ly  e lectric ity  
to  the largest num ber of users. This 
approach enabled som e co u n trie s  to  
d irectly  elim inate any kind o f econom ic 
consideration w hatsoever in m anaging 
pow er u tilit ie s  and the  sector. The 
dom estic m arket fo r  oil p roducts, in o il- 
p roducing countries, was used to  ensure 
the g row ing  partic ipation o f the popula­
tion  and fo r  other m acroeconom ic pu r­
poses (see the fo llow ing  section).
The natural gas subsecto r has not 
been reform ed overall. Nevertheless, in 
the nineties, there was a boom  in th is  sub­
secto r w hich led to  the fo rm ation  o f nat­
ural gas markets in various countries and 
the in tegration of networks.
The coal subsector has experi­
enced m any d iffe rent trends in the region. 
On the one hand, the re  has been a 
restructuring and rescoping to  a more 
econom ica lly  viable size, such as in the 
case o f Chile and, on the o ther hand, the 
developm ent o f a h igh ly com petitive  and 
im portan t export activity, as in the case o f 
Colombia.
2.2 Cu rrent pe rfo rm ance  of the three 
m a in  subsectors
M any years w ill elapse before the 
effects o f re form  and priva te -secto r par­
tic ipa tion  in the energy sector o f Latin 
Am erica and the Caribbean can be fu lly  
assessed. Nevertheless, som e p re lim i­
nary trends can be observed.
2.2.1 Electricity subsector
Since about 1990, the financial 
ind icators have been im prov ing  in the 
electric power sector o f LAC (debt-cap ita l 
ratio, internal pro ject financing, debt ser­
vice coverage, am ong others), explained 
to  a great extent by ta r iff increases, debt 
reduction, and, in som e countries, finan ­
cial restructu ring  (o r ensuring a sound 
financia l foo ting ) o f the pow er u tilities  
p rio r to  the privatization process. The
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re form  and privatization strategies have 
been successful in securing financing fo r 
the expansion  o f the  pow er sector. 
Indeed, whereas the countries tha t under­
took d rastic  reform s (Chile, Argentina) 
encountered less d ifficu lty  in obtaining 
financing fo r  th e ir expansion projects, 
those tha t in troduced lim ited liberalization 
(M exico) are s till making e fforts to  secure 
th is financing.
The problem s aris ing from  the use 
o f new fo rm s of financ ing  in a trans ition  
period have been aggravated by the insta­
b ility  o f regional and w orld  capital m ar­
kets (M exican cris is) and the increasingly 
greater num ber o f investm ent opportun i­
ties as m ore countries, som e of which 
involve a large m arket such as Brazil, 
launch a privatization strategy.
The countries that did not carry 
out any re form s are im p lic itly  o r explicitly 
m ov ing  to w a rd  som e re s tru c tu rin g . 
Brazil, fo r  example, w ith  a large num ber of 
projects being im plem ented, is currently  
looking fo r p riva te -secto r stakeholders 
interested in setting up partnersh ips w ith  
state enterprises to conclude these p ro ­
jects. Likewise, the severe supply p rob ­
lems in Ecuador have pressured au tho ri­
ties in to  find ing  and m ateria liz ing during 
1995 various electric pow er generation 
projects w ith  priva te-sector partic ipation, 
including tem porary  leasing.
The adjustm ents to  and changes in 
the crite ria  to  determ ine price fo rm ation, 
as well as the availab ility  o f governm ent 
guarantees, have played an im portan t role 
in financing new capacity in system s such 
as Argentina and Chile. It is d ifficu lt to 
determ ine to  w hat extent price adjust­
ments, w itho u t sector re form s o r govern­
ment guarantees, w ou ld  have im proved 
the financia l s ituation prevailing in periods 
before the reform s. Nevertheless, the 
reorienta tion o f pric ing and ta riff-se tting  
policies has undoubtedly helped to  put 
energy com panies on a sound financial 
footing.
In a d d itio n , e ffo rts  have been 
made to  im prove operating efficiency and 
dow nsizing policies have been applied in 
order to  reduce costs. Productive units 
have been broken up (w ith  the creation of 
sub s id ia rie s  on the basis o f ho ld ing  
schem es) in o rder to  ensure the trans­
parency o ( th e  perform ance o f productive
Inset 2.3: Gas sector boom and structuring
A prelim inary review o f the classification o f the countries regarding the 
trends o f their policy fo r the ownership o f the assets o f  natural gas chains 
underscores certain preferences o f the countries with respect to the role that 
their companies should perform  in retaining an d  controlling gas earnings. 
While som e countries grant special im portance to the role o f  state-ow ned  
enterprises in retaining earnings, others prefer m inority shareholding schemes, 
and the establishm ent o f royalties and taxes on earnings and gross income, 
am ong other, as a means o f obtaining revenues.
Table 1: Classification of countries according to policy trends for 
restructuring their companies
P red o m in a n tly  State 
System s
M ixed S ystem s P red o m in a n tly  
Private S ystem s
E xp lo ra tio n
P ro d u c tio n





T ra n sp o rt Mexico, Venezuela Bolivia, Brazil, 
Colombia
Argentina, Chile, Peru
D istribu tion Brazil, Mexico, 
Venezuela












Source: Own data, April 1996.
In  the exploration and production phases (upstream), for the countries 
with predom inantly state systems, the concept o f supply security is largely  
viewed as a responsibility o f  the State, whereas in those system s that are  
predom inantly private the em phasis is the g ive-and-take o f m arket forces  
within certain legal constraints regulating the activity.
In the transport and distribution phases (downstream), policy trends 
Indicate a shift toward m ixed or private systems. In these phases, the main  
concern involves supply security, free access to transport systems, and service 
coverage to the poorest unattended sectors o f society. Nevertheless, p art o f  
these aspects tend to be resolved by creating regulatory agencies a im ed a t 
w atching over the com m on in terest regarding public service de livery  and  
m ediating and monitoring compliance with licensing contracts.
In Brazil, with the approval o f the constitutional am endm ent that 
term inated the m onopoly o f  PETROBRAS in a ll phases o f the gas chain, 
private-sector participation was facilitated in transport and distribution. In 
Venezuela and Mexico, there were governm ent declarations and decisions  
tending to favor p rivate-secto r involvem ent in transport and distribution, 
especially in the marginal areas o f Venezuela. In  Colombia, the Plan fo r the 
M ass Availability o f Natural Gas, launched a t the sam e time as institutional 
reform s, has been a im ed a t  facilitating the partic ipation o f private-sector 
activities in transport and distribution.
In Argentina, two natura l gas transport com panies an d  e ight gas 
distributors controlled by the Gas Regulatory Agency are operating since 1992. 
Bolivia, as o f 1995, has been im plem enting a capitalization system  fo r the 
state-ow ned com pany Yacimientos Petrolíferos Fiscales Bolivianos, which 
w ould involve the participation o f private-sector players, even in the operation 
o f com panies em erging from  the reform . In  Chile, agreem ents betw een  
Argentina and Bolivia prom oting private and m ixed projects, which in a few  
years w ill change their energy matrix, have been drawn up. Peru is still in  the 
process o f  m ateria lizing the g overnm ent’s p o licy  to favor p rivate-secto r  
initiatives in  the field o f hydrocarbons.
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process phases and avoid transfers (sub­
sid ies) from  one activ ity  to  another that 
perm itted d iscre tionary actions and p ro ­
duced m ajor d is to rtions  in the economy.
It is quite evident that, as part o f 
the positive im pacts, reform s tend to 
im prove the secto r’s operating efficiency: 
service quality and system  reliability, cost 
reduction, increase in p roductiv ity  (calcu­
lated in term s o f employee used, cus­
tom er served, o r energy sold) and the 
reduction o f technical and nontechnical 
losses stem m ing from  changes in com ­
mercial management.
It is more d ifficu lt to  evaluate the 
effects on the reduction of power genera­
tion costs, since there are marked biases 
fo r m edium -sized projects w ith  short lead 
tim es (construc tion  periods) and brief 
useful life, such as gas-fired com bined 
cycle tu rb ines and plants. This bias 
tow ard  low capital in tensity may lead to 
generation schemes tha t are not econom ­
ically optim al. This is all the more evident 
in the various fuel oil and diesel plants 
operating on the base of the load s truc­
tures o f som e countries. This problem  is 
even more severe in those cases where 
the new pow er therm al pow er stations are 
bu ilt by an independent pow er producer 
(IPP) on the basis of a rig id long-term  
power purchase agreement (PPA) that 
d is to rts  the econom ic m erit o rde r by 
w hich power stations are dispatched.
Compared to  the previous s itua­
tion , the cond itions fo r sm all-scale elec­
tr ic  power production, oftentim es using 
renewable energy sources, and cogenera­
tion  have im proved  o r at least have 
become more reliable, since the term s fo r 
delivering energy to  the grid and rem uner­
ation have been defined more clearly w ith ­
in the new legal fram ew orks . 
Nevertheless, in practical term s, the posi­
tive im pacts o f the reform s on the expan­
sion o f renewables and cogeneration have 
no t been observed in Chile and Argentina, 
a lthough these options have been more 
w ide ly  accepted in countries that adopted 
a lim ited opening-up approach, such as 
Mexico, Costa Rica, and Guatemala.
See Inostraza G., "Control del 
Estado y Gestión Empresarial en el 
Sector Eléctrico Chileno" [State 
Control and Company 
Management In the Chilean 
Electric Power Sector], paper 
prepared fo r ECLAC, LC/R.1497,
Santiago, February 1995.
Assessing the ach ievem ents in 
e ffic iency  s tem m ing  fro m  the re fo rm  
process, changes in secto r objectives 
should be taken into account. The new 
objectives are reliable supply at a low  eco­
nom ic cost and risk, where as the objec­
tive p rio r to  the reform s frequently  inc lud ­
ed social objectives tha t were not appro­
pria te ly  focused , in fra s tru c tu re  w ith  
unforeseen costs and o the r developm ent 
goals.
Likewise, th is  change o f ob jec­
tives, evaluated in te rm s o f technical 
progress and specifica lly  in the case o f the 
pow er u tilities  o f Chile, suggests that 
“ after privatization, p ro fitab ility , financial 
engineering, and m odern m anagem ent 
m ethods prevailed over the trad itiona l 
electrical engineering approach.” 8
Reform  o f the pow er sector nega­
tive ly affected rural electrification: on the 
one hand, the objective o f m axim iz ing the 
earnings of the u tilities by using a bus i­
ness approach  enhances the s e c to r ’s 
in terest in suppiy ing on ly those areas tha t 
have a high power demand density; on the 
o ther hand, public in tervention, measured 
in term s o f concrete polic ies and actions 
(subsid iarity) applied, is as yet inc ip ien t 
and in many cases to ta lly  absent and 
therefore incapable o f c los ing  the curren t 
gap between urban and rural e lectrifica­
tion. Nevertheless, some countries w ith  
s trong  suppo rt from  bilateral and m u ltila t­
eral cooperation are beginning program s 
to  p rom ote  ru ra l e le c tr ifica tio n  using 
renewables (hydropower, w ind  energy, 
and solar photovolta ic energy).
Regarding the rational use o f ener­
gy  by custom ers, the re form s have not 
exp lic itly  included energy efficiency. The 
vertical breakup in troduced by re form s in 
some energy chains (e lectric ity, natural 
gas) does not encourage the in terest of 
d is tr ib u tin g  com pan ies in p ro m o tin g  
these conservation actions am ong cus­
tom ers. Nor have regulatory agencies 
become involved in th is  area.
The role o f re form s in general and 
privatization in particu lar in developing 
local capital markets is usually included 
am ong the positive im pacts. In addition, 
it has been argued tha t the privatized 
power u tilities  in several Latin Am erican 
countries, especially Chile, have been the 
firs t to  gain access to  in ternational capital 
markets.
From the v iew po in t o f m arket reg­
ulation, it can be asserted tha t the p riva ti­
zation process in Latin Am erican s tiii has
many various flaws, som e of w h ich affect 
the accumulation process, such as the 
lack o f regulation in noncom petitive m ar­
kets (preventing the so-called efficiency 
ea rn ings s tem m ing  fro m  priva tiza tio n  
from  being transferred to the com m unity  
through low er prices) o r the extension of 
service coverage and quality im prove­
ment. It has been concluded that to  date 
the im provem ent in services as a result of 
the ir trans fe r to  the national or fore ign p ri­
vate sector is o ftentim es, but not always, 
evident. Experience indicates tha t the reg­
u latory capacity o f the reg ion ’s govern­
m ents has been lagging behind reform  
processes. The success o f future p riva ti­
zation p rogram s w ill depend on the ir 
capacity to im p lem en t regu la to ry  and 
m on ito ring  schem es th a t p rom ote the 
com petitiveness and investm ent o f priva­
tized com panies.
2.2.2 O il subsec to r
As indicated, in upstream activi­
ties, the pace o f g row th  picked up in the 
late e igh ties , o w ing  to  the increase 
recorded in Venezuela and, to  a lesser 
extent, the increase in o ther o il-p roducing  
countries (Argentina, Colom bia, Brazil, 
and Ecuador). Except fo r Argentina, these 
increases cannot be viewed as the o u t­
come of re form s; they involve im portan t 
find ings to be tapped, as in Colombia, and 
the o il po licy w ith in  the fram ew ork of 
OPEC, as in Venezuela.
A rgen tina  u n d e rw e n t rap id  o il 
developm ent and its potentia l is about to 
reach a ce iling , w hereas M exico, 
Venezuela, Brazil, Colom bia, and Ecuador 
have developed th e ir capacity gradually to 
increase production , w h ich rem ains con­
siderable, over the next five years.
In downstream activities, the 
installed capacity fo r  re fin ing has not 
increased and the netw ork o f oil pipelines 
has been extended on ly in some parts (fo r 
exam ple, the in te rco n n e c tio n  between 
Argentina and Chile). The top ic  in the 
refin ing segm ent is restructu ring  (con­
centration in Central Am erica, adaptation 
to  environm ental constra in ts  m odify ing 
the s truc tu re  o f process units to  obtain 
cleaner products, etc.) and privatization. 
The re s tru c tu rin g  process has moved 
s low ly  but successfully, whereas p riva ti­
zation has done so m ore gradually. As a 
result o f th is process, the refin ing s tru c ­
ture is now more in keeping w ith  dom es­
tic  demand, a lthough w ith  some im por­
ta n t exceptions  (C olom bia , Ecuador, 
Peru). The transport netw ork s till has 
bottlenecks in some cases (Ecuador).
Regarding domestic markets, the 
price corrections aimed at reducing bud­
get transfers in the m ajority  o f LAC coun­
tries involved a gradual approach in keep­
ing w ith  the goals o f econom ic stabiliza­
tion program s. As a rule, pric ing policies 
that used international schemes as refer­
ences (opportun ity  costs) were adopted, 
a lthough in some countries these are foot 
as yet being fu lly  applied. Between 1988 
and 1995, the evolution o f prices o f the 
m ajor oil products showed an upward 
trend in the m ajority  o f fuels, w ith  d iffe r­
ences in in tensity between countries and 
products. Thus, it can be observed that 
the highest increases were fo r gasoline 
and interm ediate products.
Likewise, in the case of those 
countries that reduced o r e lim inated the ir 
subsidies to  liquefied gas fo r residential 
consum ption and to  diesel oil fo r trans­
portation, the highest price increases in 
absolute term s were observed.
The capacity o f com panies to con­
solidate the ir financial s ituation has been 
enhanced, a lbeit not in all cases and 
depending on each national reality, by the 
reorientation o f pric ing policies, the lower 
transfer of resources from  the com panies 
to  the State, the restructuring of liabilities, 
and the rescheduling of the external debt.
Substantia l p rogress has been 
made in investm ent and financing, com ­
pared to the situation prevailing in the pre­
vious decade. In order to stim ulate the 
in flow  of private-sector capital in upstream 
activities, various contracting m odalities 
w ith  national and foreign capital have been 
adopted o r firm s  have been acquired to 
incorporate technology and management, 
as in the purchase of Maxus by YPF of 
Argentina. Only Mexico s till m aintains 
restrictions in th is phase o f the industry.
Beyond the export strategy fo l­
lowed by several countries, where the 
m edium  or long-te rm  susta inab ility  of 
proven reserves can be questioned, cer­
tain contracting schemes being chosen 
that raise questions about domestic sup­
ply security can be m entioned.
ECLAC, Subregional
Headquarters in Mexico, "Istmo 
Centroamericano: Informe sobre 
Abastecimiento de
Hidrocarburos” [Central American 
Isthmus: Report on Oil and Gas 
Supply], ECLAC-Germany 
Agreement, April 1995.
Those countries  tha t opted fo r 
contracting m odalities w hich include the 
free availab ility o f crude oil w ith o u t any 
com m itm en t to  supp ly the dom estic m ar­
ket could find  them selves in a situation of 
greater vu lnerab ility  than those countries 
tha t opted fo r dom estic supply security, 
especially if resources are not so abun­
dant. ,
This may be a s ituation that, in the 
fu ture, countries like Argentina and Peru 
(and probably Bolivia) w ill have to  face, 
since they are m ore vulnerable to in terna­
tio n a l m arke t f lu c tu a tio n s  and th e ir  
m acroeconom ic im pacts than countries 
like Colom bia w hich w ill have secured 
th e ir supply. Venezuela, w h ich has opted 
fo r opening up the private sector under a 
p ro fit-sha ring  scheme, may eventually 
find  itse lf in the same situation. In the la t­
te r case, there are elements that w ould 
perm it guaranteeing a better d is tribu tion  
o f earnings w hile  ensuring dom estic sup­
ply.
Vertical breakup is also an area o f 
con flic t. In som e cases, oil industry  activ­
ities are being radically fragm ented, w hich 
is in sharp contrast to  current vertical 
integration, not only in LAC but also in the 
w orld
The breakup, in any case, has 
taken place when operations acquired a 
certain m agnitude but th is does not im ply 
that there is a holding com pany that has 
taken over central d irection and therefore 
integral strategic planning. In th is  case, 
the idea is s im p ly  to  separate the business 
units, w ith  transfe r prices being set if the 
com pany strategies determ ine th is should 
be done.
There is no doubt that those w ho 
have access to  crude oil can enjoy new 
and additional p ro fit m argins in refin ing, 
which can be extended to  d irect m arketing 
and d is tribu tion  activities. This is how the 
largest com panies o f the market, both p ri­
vate and public, regional and global, oper­
ate.
M ainta in ing an Integrated com pa­
ny provides the opportun ity  o f creating an 
in ternationally  com petitive company, such 
as the YPF of Argentina. Breakup and p ri­
vatization in to parts, w hether by means of 
cap ita liza tion  (B o liv ia ) o r by b idd ing
processes, pe rm its  o the r in te rna tiona l 
com panies to  incorporate  these parts.
In short, the relatively better per­
form ance of the oil subsecto r cannot be 
attribu ted to  a certain type o f po licy  or to 
the application o f a s ing le m odel. Rather 
it seems, as a rule, that the im provem ent 
in dom estic m arket service stem s from  
the in troduction  o f com petition  and p ric ­
ing policies. P rivatization does not seem 
to  be necessary if m onopolies are e lim i­
nated. The re g io n ’s experience in 
upstream  activ ities, refin ing, and trans­
port appears to  be quite m ixed, and it is 
not yet possible to  associate these better 
results w ith  one strategy w hile  a ttribu ting  
less auspicious results to  another. The 
review that has yet to  be carried ou t m ust 
s till address many atypical cases, such as 
ENAP of Chile, YPF o f Argentina, PETRO- 
BRAS of Brazil, etc.
As fo r relatively sm all markets, 
such as those o f the Central Am erican 
countries , even th o u g h  there  are not 
enough elements to  fac ilita te a sound 
assessm ent o f the results o f the liberaliza­
tion o f oil and gas trade, som e data are 
available fo r a critica l appraisal o f the 
actions that were taken.9 Thus, Costa 
Rica and Nicaragua, whose state oil com ­
panies are in charge o f im ports , made 
purchases at an FOB price very close to 
P latt’s fo r  the Gulf Coast o f the United 
States, a price that was very m uch below 
the purchase or sale price used by the 
o ther countries.
2.2.3 N a tu ra l g a s  subsec to r
The gas subsecto r is re la tive ly 
underdeveloped in the region. The idea is 
therefore not to  re form  it in order to 
achieve better results as in the o ther sub­
sectors, but rather to  develop it.
In all gas-producing countries in 
the region, m ajor changes in the role 
being attributed to  th is  energy p roduct 
have been observed. In som e of these 
countries, th is role has been reinforced by 
high expectations s tem m ing  fro m  the 
potential results of subregional in tegra­
tion processes, w h ich  are opening up new 
horizons fo r m arkets and fac ilita ting  a 
reappraisal of gas surp luses by p roduc­
ers, because o f the large potentia l demand 
among neighbors.
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Until recently, w ith in  the flex ib ility  
allowed by the gas-oi! ratio (GOR), oil d is­
coveries have been granted p rio rity  over 
natural gas exploration in the region. This 
is partia lly  due to  the high oil prices in the 
seventies and the relatively low  natural 
gas transpo rt and d is tribu tion  capacity in 
a lm o s t all co u n trie s , w h ich  in tu rn  
explains the high vo lum es of unused gas. 
Nevertheless, w ith  the fa ll of oil prices in 
the m id-e ighties, the GOR ratio began to 
grow, ind icating an apparently greater 
in terest in natural gas.
In 1994, natural gas accounted fo r 
19.6%  of the reg ion ’s p rim ary energy sup­
ply. This share was largely covered by 
countries w ith  a high oil and associated 
gas p roduction  w ith  a high gas and oil 
ratio, in te rm s o f resources, such as 
Venezuela, Bolivia, and Argentina, w hich 
have had to channel gas fo r d iffe ren t uses 
to make available liqu id  fuels fo r exports 
o r to  reduce the ir im ports . In the case of 
Chile, w h ich has a high gas and oil ratio, 
the distance of its reservoirs from  con­
sum ption  centers has led to  its  captive 
use in the sou the rnm ost part o f the coun­
try.
In 1994, the gas supp ly  was 808.4 
MBOE. Of th is  supply, 15.7%  was con­
sum ed in pow er g e n e ra tio n  p lan ts , 
33 ,9%  was aim ed at LPG and gasoline 
p roduc tion , 31 .9%  was fo r end-use by 
soc ioeconom ic  secto rs , and the rest was 
a ttribu ted  to own consum ption  and loss ­
es.
The energy end-uses were concen­
trated in industry  (70% ), w ith  a consider­
able share in the res iden tia l se c to r 
(1 7 .2 % ), pe trochem ica l in s ta lla tio n s  
(6 .7% ), the com m ercia l, public, and ser­
vices sector (3 .5% ), and transporta tion 
(1 .7% ). Penetration in residential con ­
sum ption has enabled reductions in elec­
tr ic ity  consum ption  fo r cooking and water 
heating. Penetration o f natural co m ­
pressed gas (NCG) in the transporta tion 
sector was intense in Argentina, fo llowed 
by o ther countries at the end o f the e ight­
ies; th is  was quite advantageous since it 
reduced co n su m p tio n  o f liq u id  fue ls , 
enhanced the perform ance o f m o to r veh i­
cles, and m itigated the environm ental 
im pact in cities.
In the region, natural gas is the 
second energy source fo r power genera­
tion in therm oelectric  plants after fuel oil, 
and it is expected tha t its penetration w ill 
continue and that it w ill substitu te consid ­
erable volum es o f liquid fuels in addition 
to im proving the perform ance o f conven­
tional therm al plants.
The s itu a tio n  th a t is being 
described is by no means un ifo rm  among 
all countries. The w idest d issem ina tion 
of gas can be found in Argentina, w hich in 
add ition  has the largest ne tw ork o f gas 
lines fo r  transpo rt and d is tribu tion  (about 
50,000 kilom eters) in the region. The 
penetration o f NCG in pub lic  and private 
transporta tion  has fostered the develop­
m ent of a rather large industry  o f bus and 
car equipm ent. The rem aining countries, 
w ith  d iffe ren t degrees o f d is tr ib u tio n , 
genera lly use natura l gas fo r  e lectric  
pow er generation and industry  as a p rio r­
ity.
G as-produc ing  coun tries  w h ich  
are se lf-su ffic ien t and have an abundance 
o f gas, such as Venezuela, M exico, 
Colombia, and Argentina, have undertak­
en projects fo r expanding the use of gas in 
d iffe rent sectors by opening up transport 
and d is tribu tion  to  the private sector.
After sector reform , activ ity  evolu­
tion  ind ica to rs  in A rgentina  show  an 
im provem ent although it is as yet prem a­
ture, due to  the sho rt lapse of tim e that 
the new institu tiona l schem e has been 
operating, to  assert that the system  w ill 
not produce the changes resulting from  
the adjustm ent process, in the rem aining 
countries, the reform s in the sector are 
very recent or are s till in the process of 
im plem entation and, in som e cases, w ith  
lags due to  the d ifficu lty  o f s trik ing  a rea­
sonable balance between governm ent and 
private-sector expectations.
Countries that have little  gas avail­
able o r whose access to  gas is hampered 
by its geographical location, such as 
Brazil, Mexico, and Chile, have facilitated 
the developm ent of im po rt projects w ith  
fin a n c in g  fro m  pub lic  an d /o r private 
enterprises. The gas line tha t is currently  
being bu ilt to  connect Argentina w ith  Chile 
(Gasandes) o r the one connecting Bolivia 
to  Brazil are examples o f the potential fo r 
a subregional gas netw ork tha t could 
become fu lly  operational over the com ing 
15 years.
See OLADE, the External Debt of 
the Energy Sector o f Latin America 
and the Caribbean; and OLADE, 
Energy Prospects and Economic 
Development in the 21st Century: 
The Outlook for Latin America and 
the Caribbean in a World Context, 
Quito, 1993.
3. Energy Sector, M acroeconom ic and 
F is c a l P o lic ie s , and D eve lopm ent 
P o licy
3.1 P r io r ity  o f m acroeconom ic  o b je c ­
tives in the past
In Latin A m erica  and the
Caribbean, the energy sector has been 
used fo r  various purposes by overall gov­
ernm ent policies, thus subord inating the 
sector to  m acroeconom ic objectives:
• To achieve the objective o f econom ic 
grow th, and also fo r social purposes, 
the energy in fra s tru c tu re  was 
expanded, provid ing fu rthe r energy 
supp ly  and extending service.
• To achieve the socioeconom ic objec­
tive o f fu ll em ploym ent, a w ide range 
of s ta ff was hired and paid by state 
companies. The sector ended up by 
being ineffic ient because it became a 
source of redundant jobs, creating a 
huge bu reaucra tic  appara tus and 
fom enting  social conflicts.
• To achieve the objective of con tro lling  
in fla tion, econom ic policy regulated 
energy prices and prevented them  
from  being adjusted to  the costs the ir 
production incurred, thus ignoring 
any kind of econom ic rationality.
• Oil price fluctuations have been a 
m ajor fac to r of instab ility  in the fo r­
eign trade balance not on ly  fo r 
im p o rtin g  coun tries  but a lso fo r 
exporting countries. Im porting  coun­
tries have resorted to  an energy 
resource d ivers ifica tion and im port 
su b s titu tio n  s tra tegy w ith  vary ing 
success. The exporting countries, 
however, have had to  sustain severe 
fiscal im pacts in the ir accounts.
By g ran ting  p r io r ity  to  these 
m acroeconom ic objectives instead o f the 
se lf-susta in ing developm ent of the sub­
sectors, the State fostered fiscal d isequi- 
llbria  in the m ajority  of the region's coun­
tries. In the seventies and eighties, the 
power sector, as well as many dom estic 
fuel markets, became a heavily subsidized 
sector. The earnings stem m ing from  oil 
and gas exploitation led to  w idely subsi­
dized cu rre n t expend itu re  program s, 
instead o f socia lly  focused program s, in 
the exporting countries, especially during
the tw o h igh-price  periods (1974-78  and 
1980-96). W ith  the fa il o f oil prices, pub­
lic  expend itu re  p ro g ra m s  and hab its 
became unsustainable.
In addition to  fisca l imbalance, the 
policy of high public spending and invest­
ment, coupled w ith  o the r internal and 
external factors, fostered external indebt­
edness, w hich has become a severe bu r­
den fo r the reg ion ’s countries, halting 
the ir econom ic developm ent well in to  the 
com ing century by absorb ing a large part 
o f the ir dom estic  savings. The electric 
pow er and oil subsectors have been the 
final destination or, in som e cases, the 
in term ediaries, fo r absorb ing o r chan­
nelling these external fu n d s .10
As a means to counteract the dele ­
te rious effects o f price fluc tua tions  in the 
w o rld ’s energy m arket, bu t also to  ensure 
greater supply security  and other objec­
tive (see next section), broader energy 
in tegration in Latin Am erica has always 
been sought. This process in tensified in 
the nineties (see Inset 2.4).
3.2 Ad justm ent s in ce  the e ig h tie s : 
P redom inance of f isca l ob jectives
M acroeconom ic ad justm ent p ro­
gram s applied in the region, however, 
since the eighties have been overtu rn ing  
these p rio rities . P rio rity  was given to 
ensuring fisca l equ ilib rium , w hich im plied 
the reduction o f expenditures in the sec­
tor, the need to  find  private financing fo r 
the sector, and even financing fo r the 
General State Budget by selling energy 
sector assets. During th is  phase the idea 
emerged that, in the energy subsectors as 
in o ther public sectors, it w ou ld  be possi­
ble to  in troduce m uch more com petition , 
w h ich  w ould  in tu rn  im prove efficiency 
(see previous section) and the possible 
substantia l w ithdraw al o f the State.
Using the energy secto r fo r m acro­
econom ic purposes usually involved a 
purely fiscal d im ension. At present, in 
only a few  countries is price con tro lling  
p rac ticed  fo r  a n ti- in fla tio n a ry  ends. 
Downsizing is also an im portan t issue in 
the sec to r’s adjustm ent process although 
it has no t been adopted by the sector as 
one of its objectives. Specific energy 
im port substitu tion  program s have been 
allowed to  expire. Expansion and opera­
tion of energy in frastructu re  is viewed as
a business, financed and managed by the 
private sector o r at least on the basis of 
com m ercia l c rite ria  by private and public 
enterprises, depending on the type of 
market, w hether regulated or se if-regu la t- 
ed (see Insets 2.1, 2.2, and 2.3).
The process of privatization has 
contributed to  ensuring fiscal balance in 
the reg ion ’s coun tries .11 The revenues 
that accum ulated as o f the early eighties 
as a result o f the trans fe r and sale o f pub­
lic en te rp rises  (te le co m m u n ica tio n s , 
energy, m in ing, and other) have increased 
considerably. The annual am ount co llect­
ed fro m  p riva tiza tio n , w h ich  in 1985 
am ounted to  US$40 m illion , by the end of 
1991 had reached a figure  of m ore than 
US$17 b illion . At the end o f 1994, the 
total am ount accum ulated from  the above 
am ounted to US$56 b illion . These figures 
include investm ents com m itted or gener­
ated from  the privatization process, w hich 
in som e cases invo lved  subs tan tia l 
am ounts.
Am ong the countries involved in a 
consolidated privatization process, Chile is 
noteworthy. The am ount obtained from  
th is process between 1974 and 1989 
amounted to more than 16% of GDP. Chile 
is fo llowed by Mexico (8.8%  of GDP) and 
Argentina (7%  of GDP). Finally, there is 
Brazil, which displays a lower percentage 
w ith in  th is group (only 2% ), although the 
massive privatization plan announced fo r 
th is country is scheduled fo r co in ing years.
Since in many cases the sh o rt­
term  approach fo r obta in ing revenues 
from  privatization s till prevails, only In 
certa in  exceptiona l s itu a tio n s  has an 
accum ulation process in the privatized 
sectors been encouraged, exp lic itly  inco r­
porating in b idd ing processes the p rom o­
tion of new investm ents, as in the Bolivian 
and Peruvian experiences. In the rem ain­
ing countries, the privatized com panies 
that expanded the ir capital and invest­
m ents have been te lecom m un ica tions, 
energy (hydropower, gas, and o il), or 
large m in ing  com panies, where there is a 
large p o ten tia l fo r  expansion. 
Nevertheless, since in many countries th is 
process is quite recent, it is not as yet 
possible to see it reflected in the figures of 
gross fixed capita! fo rm ation .
The im pact on public finances over 
the m edium  and long term  seems uncer­
tain since the benefit depends on the des­
tination o f the resources com ing from  the 
sale o f companies. Fiscal constra in ts are 
and w ill continue to be an im portan t factor 
in accelerating the process of selling pub­
lic enterprises in Latin Am erica over the 
last few  years.
In addition to the d irect im pact of 
privatization on the situation, there are 
ind irect im pacts such as not covering the 
annual de fic it o f com panies, reducing 
public investm ents in the power sector, 
adjusting prices, and restric ting subsidies 
to  sm all consum er groups, w hich means 
relieving burdens on public revenues over 
the m edium  and long terms.
The oil and gas sector continues to 
be one of the basic sources fo r the state 
budget in many countries o f the region. 
Even when the figures published are cal­
culated on the basis o f d iffe rent criteria, it 
is possible to con firm  that in some coun­
tries oil earnings contributed decisively to  
public revenues12 and in certain enterp ris­
es the State takes the highest share of 
surp luses.13
11 See Cominetti, R., ECLAC, "El 
Proceso de Privatización en 
América Latina" [The Privatization 
Process in Latin America], paper 
prepared for the Seminar on 
Exchange of Experiences on 
Economic and Social Policies for 
Development between Latin 
America, Russia, and Selected 
European Countries, Moscow, 
September 1995.
12 ECLAC, “ Reformas Tributarias en 
América Latina: Análisis de
Experiencias durante la Década de 
los Ochenta” [Tax Reforms in 
Latin America: Analysis of
Experiences during the Eighties], 
paper prepared by R. Carciofi, G. 
Sarris, and 0. Cetrángelo, 
Regional Public Policy Reform 
Project, Santiago de Chile, 1995.
13 ECLAC, “Tendencias en la 
Reestructuración de la Industria 
Petrolera y Estrategias 
Empresariales en América Latina” 
[Trends in Restructuring the Oil 
Industry and Company Strategies 
in Latin America], study prepared 
by H. Compodónico fo r the 
Natural Resources and Energy 
Unit of the Environment and 
Development Division, Santiago 
de Chile, April 1996 (being pub­
lished).
During the period 1980-1990, the 
public sector o f Mexico was financed by 
the coun try ’s oil earnings, w hich account­
ed fo r between 9% and 13% o f GDP, 
w hereas th is  co e ffic ie n t fluc tua ted  in 
Argentina and Bolivia between 2% and 
9% and between 1.5% and 3%  of GDP, 
respectively. In Venezuela, these earnings 
were in the range of between 10%  and 
19% of GDP during the period 1988­
1992. The cases of Bolivia and Venezuela 
illustra te even more clearly the im po r­
tance o f o il earnings in public revenues, 
in Bolivia, the share o f revenues stem ­
m ing from  oil and gas accounted fo r 
between 42%  and 50%  of total public rev­
enues d u rin g  the period 1987-1989  
whereas in Venezuela th is  share fluc tua t­
ed between 55%  and 82% fo r the period 
1982-1992.
Using the average income tax rate 
(30% ) in force in the region as a refer­
ence, it is possible to  d ifferentiate three 
clearly d is tinct cases.
1. Companies w ith  high con tribu tions to 
public revenues, as in the case of 
ECOPETROL of Colom bia (in 1990­
1994, equivalent on average to  about 
52%  o f opera ting  incom e) and
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Nations, Santiago de Chile, 1994.
PEMEX of M exico (63%  of to ta l 
incom e).
2. Companies w ith  m edium  con tribu ­
tions to  public revenues, including 
PDVSA (from  44% to 23%  during the 
period 1990-1994, y ie ld ing an aver­
age o f 33% ), PETROECUADOR 
(between 1990 and 1992 th is co n tri­
bution declined from  65%  to 28%  of 
to ta l incom e), and PETROBRAS (the 
average was one th ird  o f total incom e 
of the com pany in the period 1992­
1994, w ith  a grow ing  trend).
3. Companies w ith  low  contribu tions to 
public revenues, such as the case o f 
ENAP of Chile (6%  of total incom e) 
and PETROPERU, w hich actually ran 
a de fic it w ith  the State until 1990 and 
con tribu ted  on average about 9% of 
its total Income during the period 
1991-1994.
3.3 New approaches: The cata ly tic role 
of the energy sector
Although the experiences o f m an­
aging the sector on the basis of m acro­
econom ic objectives have been partially 
negative, it is obvious that the energy sec­
to r can perform  a catalytic role in the eco­
nom ic developm ent of a developing coun­
try. There is no doubt, however, that the 
sector should not be used by econom ic 
po licy if th is policy clashes w ith  its own 
deve lopm ent ob jec tives. Nevertheless, 
there is a series of areas where the two 
sets o f objectives can coincide, fo r exam ­
ple, social and environm ental d im ensions.
It is already evident that energy 
sector earnings are im portan t fo r the 
State’s budget, which in turn  is the p rinc i­
pal source of funding fo r social program s 
and the basis fo r future development in the 
fo rm  of education and other human capital 
investments. It is suggested as a rule that 
energy earnings be used fo r investments 
in physical capital, in conserving natural 
assets, or in human resources.
M oreover, another poss ib ility  is 
envisaged, that o f com bin ing fiscal, eco­
nom ic, environm ental, and even social 
objectives in the appropriate levying of 
taxes. Using a specia l d iffe ren tia ted  
scheme fo r taxing the use o f energy p rod­
ucts, it is possib le to  issue signals to 
ensure the rational use o f energy, foste r
the preference fo r clean energies, and 
allocate resources in general. A t the same 
tim e, attem pts are being made to design 
these taxes so that they can have a redis­
tribu tive  effect. Jus t as these taxes con ­
tribu te  to fiscal revenues, it is also poss i­
ble to cu t o ther taxes that could eventual­
ly h inder econom ic g row th . These fo rm s 
o f taxes are curren tly  being discussed in 
Europe and the ir possible application in 
the region should  eventually be studied.
In addition to  its  fiscal im portance, 
the sector perform s an obvious catalytic 
role In the strategy o f productive transfor­
mation with equity14 in all o f its elements: 
opening up, fo rm ation  o f dom estic m ar­
kets o f goods and services, fo rm ation  of 
financial markets, greater value added, 
fo rm ation  o f human resources, and the 
incorpora tion  o f technologica l progress.
•  As a sector w ith  many in ternational 
linkages it is a key elem ent fo r open­
ing up the econom y to the outside.
• Traditionally It is a sector w ith  large 
investm ents and, under certain con­
d itions, it is used fo r a ttracting p ri­
vate capital.
•  Because of its capacity to  absorb 
large am ounts o f investm ents, it is 
one o f the m ost appropria te sectors 
fo r the fo rm ation  o f dom estic  capital 
markets. If in addition the fo rm ation  
of dom estic m arkets manages to  p ro­
m ote dom estic savings, one basic 
cond ition  fo r the reg ion ’s econom ic 
g row th  is being fu lfilled .
In the eighties and nineties, the energy 
sector, especially the power sector, 
has contributed and taken advantage 
of local capital markets, which, in 
some countries, have become a con­
siderable source o f financial resources 
fo r the power utilities. The develop­
m ent o f local capital m arkets has 
im plied an im portant taking of dom es­
tic  savings, especially th rough pen­
sion funds and, to  a lesser extent, 
through the national banking system. 
In Chile, the privatization of pow er u til­
ities and the emergence of ins titu tion­
al investors, especially pension funds, 
perform ed a decisive role in the fo r­
mation of capital markets. Other ins ti­
tu tional investors are being developed, 
such as insurance com panies and
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shared investm ent funds, which in 
other countries (Argentina) also con­
tribute, along w ith  m ultilateral banks, 
to meeting the com panies’ long-term  
needs fo r resources. But fo r the tim e 
being, these capital markets can only 
be characterized as em erging.15
R eform , p riva tiza tio n , and private 
investm ent have induced an entire ly 
new financia l engineering approach 
to resolve prob lem s invo lving the 
scope of operations, pro fitab ility , the 
d iffe ren t types of risk depending on 
the legal fram ew ork, and the o rgan i­
zation o f the respective m arket.15
In addition to  capital markets and 
financia l engineering, the sector can 
prom ote  the deve lopm ent o f new 
activ ities in its environm ent, creating 
above all m ore or less specialized 
service markets. The idea involves 
developing services and producing 
goods fo r the energy subsectors and 
fo r  the rational use o f energy under 
com petitive  cond itions. Regarding 
environm enta l protection, increasing­
ly m ore services are needed.
Greater thoroughness and coord ina­
tion w ith in  the sector itse lf w ould 
lead to a h igher value added. This 
does not means th a t each one of the 
countries should have a com plete 
system  fo r each energy chain, but its 
does involve the idea o f try ing , on the 
basis of existing com petitive stake­
holders, o f adding new parts w ith  
com petitive  possib ilities.
The sector can given impetus to the 
tra in in g  o f h igh ly  sk illed  hum an 
resources. The technological level of 
various energy subsectors is relatively 
high but technical progress is fast­
paced. In order to resolve problems 
involving resource access o r environ­
mental problem s or s im p ly  to improve 
efficiency and reduce costs, highly 
skilled human resources are generally 
required in research, engineering, 
management, and finance. If they are 
trained and upgraded, national human 
resources w ill have better opportun i­
ties in the sector, sector problems w ill 
be the focus of greater attention and 
solution, and in addition there are 
dynam ic im pacts on other sectors 
such as technological externalities.
Thoroughness and co o rd ina tion  
inward and outward, as well as the 
crea tion  o f dom estic  m arke ts  of 
p roducts  and services, o ftentim es 
innovative, com bined w ith  the tra in ­
ing of local personnel, can achieve 
the in co rp o ra tio n  o f techn ica l 
progress w hich in turn  exerts im por­
tant im pacts on the country.
A review of the incorporation of tech­
nical progress in the reg ion ’s energy 
secto r17 indicates that, beyond the 
State’s induction m echanism s, there 
are p o ss ib ilit ie s  fo r  assoc ia ting  
dom estic m arkets and coord inating 
sector chains.
In various energy subsectors, it can 
be observed that the quality o f ener­
gy technologies being applied is in fe­
rio r to  that in industria lized countries. 
Low energy prices (s till subsidized in 
many countries o f Latin Am erica and 
the Caribbean), the existence o f state 
o r private m onopolies in the d ifferent 
energy chains, and the policies of 
c losed econom ies, p reva iling  in 
a lm ost all the countries of LAC up 
until the early nineties, generated few 
incentives fo r im prov ing  techno lo ­
g ies and enhancing effic iency. 
Therefore, a large part o f the techno­
logical facilities o f LAC is character­
ized by age, obsoleteness, and lack of 
maintenance.
This analysis shows that all transfer 
m odalities in the energy sector can 
be found in the region and in some 
cases th is  d ivers ity  appears in one 
single facility. There are technologies 
w hose com ponen ts  are, in part, 
im ported and, in part, bu ilt in the 
country  under license o r else devel­
oped dom estica lly  on the basis of 
know -how  transfer w ith in  a jo in t ven­
ture and sponsored by international 
technical cooperation. There are spe­
c ific  situations, however, where “ pas­
s ive” technology transfer schemes 
prevail (purchase o f equ ipm ent, 
d irect fo re ign investm ent, production 
under license). This is the case of 
traditional sectors o f great econom ic 
im portance (o il industry, e lectric ity 
genera tion us ing fo ss il sources, 
hydroenergy, nuclear energy, indus­
tria l sector, and transporta tion). In 
turn , in the case of “young” technolo-
15 See F. Sánchez-Albavera, 
"Globalización y Reestructuración 
Energética en América Latina" 
[Globalization and Energy 
Restructuring in Latin America], 
Revista de CEPAL, No. 56, August 
1995, page 133.
16 See A. Vieira de Carvalho, PH. 
Suding, and F. Figueroa de la 
Vega, “New Fortins of Financing 
for the Electric Power Subsector 
in Latin America and the 
Caribbean. ” OLADE, Energy
Magazine, Year 19, No. 1,
January-April 1995, pages 99­
114.
17 See B. Bosl, “ Las 
Transformaciones en el Sector 
Energético Derivadas de las 
Transferencias Tecnológicas de 
los Países Industrializados a 
América Latina y el Caribe” 
[Transformations in the Energy 
Sector Stemming from 
Technology Transfers from 
Industrialized Countries to Latin 
America and the Caribbean], 




gies, w hich as yet are not econom i­
cally im portant, the w idespread pres­
ence o f “ active” types o f transfer can 
be observed. Some examples o f 
these are the p roduction o f ethanol, 
the gasification o f biomass, and the 
d iffe ren t renewable sources fo r elec­
tric  power generation. In all these 
sectors, the transfer o f know-how, 
sponsorsh ip  by technical coopera­
tion, and especially local develop­
ments perform  an im portan t role.
Therefore, in view  o f the econom ic 
im portance o f the sectors, it can be 
concluded tha t passive s trategies 
prevail fo r the transfer o f energy 
technologies to LAC. A lthough it is 
evident tha t there is local techno log i­
cal capacity, since some countries 
have even bu ilt nuclear reactors, tu r ­
bines fo r hydropow er stations are 
m anufactured, and o ffshore explo­
ration technologies have been devel­
oped, the predom inan t trend  has 
been the im port of equipm ent. The 
lim ited market, the low turnover, and 
therefore the sm all am ounts o f p ro ­
duction required oftentim es do not 
ju s tify  investm ent in local production. 
U n fortuna te ly , there  are various 
cases where governm ents or local 
industry  forced national production 
even though it was not a profitable 
business; these decisions, although 
w ell-in tentioned, affected quality and 
led to  even h igher costs. 
Nevertheless, successful experiences 
are also apparent, especially in the 
use o f the instrum ents referred to 
above, and there are current exam­
ples that prove that, if there are favo r­
able conditions, local know -how  and 
experience, as w ell as m oderate 
incentives from  the governm ent that 
do not hamper m arket forces, they 
can be h ighly successful and gener­
ate a se lf-prope lling  process o f tech­
no log ica l deve lopm ent (P roA lcoo l 
and biom ass gasification in Brazil).
Apart from  these reasons, based on 
m arket conditions, there are other 
very im portan t reasons, such as the 
absence o f tho rou gh  pro fessiona l 
tra in ing  and the lack o f later tra in ing 
possib ilities.
Likewise, regarding the effic ient use 
of energy, especially in the residential
sector, a s im ila r s itua tion  can be 
observed. Due to  the lack o f financial 
resources and in fo rm ation , a high 
p roportion  o f household techno lo ­
gies is obsolete, ineffic ient, and poor­
ly maintained.
The recent evolution and the impacts 
o f politica l changes on the develop­
ment o f internal markets o f goods 
and services from  and w ith in  the 
energy sector have not as yet been 
studied satis factorily . Nor have the 
im pact on tra in in g  o f hum an 
resources and the eventual external 
technological effects on o ther sectors 
been studied.
The opening up to  com petition , 
inc lud ing com petition  fro m  abroad, of 
energy m arkets and related m arkets 
(financial, services and products fo r p ro ­
duction, transport, and general energy 
use) provides opportun ities fo r the faster 
transfer o f technology a lthough it also 
means heavy com petition  fo r national 
players in these areas.
Various concerns have emerged 
regarding the im pact on the developm ent 
o f countries that are becom ing involved in 
g lobalization invo lving exclusion, the lack 
of com m itm en t w ith  long-term  develop­
m ent o f the country, the lack o f p ro fit re in­
vestm ent in the coun try  o r region, and 
investm ents in on ly a specific part o f the 
energy chain, w h ich w ill not be generating 
related services or production. This could 
even im ply  a return to p rim ary production 
schemes instead o f creating a high value 
added.
The reality o f these dangers cannot 
be denied. Nevertheless, w ith o u t adopt­
ing an overly ingenuous stance, it can be 
asserted that the m a jority  o f the above­
m entioned negative effects can be m iti­
gated or neutralized by means of cu rren t­
ly available po licy instrum ents. Some 
countries o f the region continue to  display 
m ajor shortcom ings in the fo rm u la tion  of 
the ir public policies, thus leading to  the 
emergence or aggravation of these nega­
tive effects. Other countries manage to 
subsist w ith  g lobalization by m ainta in ing 
a policy that favors national players, even 
m ain ta in ing  certa in incom ing barriers, 
practices that exist in o ther regions o f the 
w orld . The power u tilities  o f Chile and 
p rev ious ly  s ta te -ow ned oil com panies
became, under these conditions, more 
dynam ic o r were transform ed into in te r­
national com panies. An im portan t role of 
the secto r to  counteract the dangers of 
globalization is to  coordinate energy p o li­
cies am ong the reg ion ’s countries, w hich 
is the top ic  of the next section.
4. Ex te rna l and In terna l P o lit ic a l-  
E conom ic Factors
The energy sector lends itse lf to 
the accum ulation and concentration of 
politica l and econom ic power. Application 
o f th is  power can weaken the position  of 
ind iv idua ls or g roups that depend on a 
service contro lled by o ther individuals or 
groups w ho w ie ld power. This type o f s it­
uation has occurred  no t o n ly  am ong 
groups o f countries, in term s o f fore ign 
relations, but also inside countries.
4.1 P o lit ic a l and e co no m ic  c o n s id ­
e ra tions in fore ign re la tions
The concerns of im porte rs  regard­
ing supply security  w ith  its econom ic 
ram ifications (h igh costs) and political 
consequences (external pressures) have 
always been o f the u tm ost im portance 
and som etim es have even led to armed 
conflicts. Recently, energy exporters have 
also been faced w ith  external cond itions.
• The issue o f supply shortage (due to 
a cut in supp ly  in order to ration a 
p roduct so as to  raise its price or 
apply pressure to  achieve a specific 
objective) is an ongoing concern of 
industria lized  countries, confirm ed 
by the o il cris is  of 1974 and once 
again em erging w ith  the Persian Gulf 
cris is. These countries, in add ition  to 
including m ilita ry  measures in the ir 
strategy, have erected and agreed 
upon in te rn a tio n a l con tingency  
m echanism s involving strategic s to r­
age schem es, e ffo rts  to  increase 
dom estic  supply, measures aimed at 
d ivers ify ing energy sources and sup­
ply o rig ins , and ensuring general 
energy savings.
• For the  reg ion ’s o il- im p o rtin g  coun­
tr ie s , the concern  over eventual 
shortfa lls  on the international market 
w ith  its concom itan t price hikes is no 
less im portan t. The strategies of 
these countries have focused on the ir 
own resources. In many countries,
e lectrification program s have been 
im plem ented w ith  the construction  of 
hydropow er facilities w ith  a huge 
capacity, whereas alternative energy 
program s have been feasible only fo r 
coun tries  w ith  a high econom ic  
potential such as Brazil (a lcohol) and 
Venezuela and A rgen tina  (natura l 
gas). The m ultila tera l or unilateral 
support program s between countries 
and groups o f countries have not 
been very effective, except fo r  the 
coopera tion  between M exico and 
Venezuela, on the one hand, and the 
Central American countries, on the 
o ther hand, o r the shared binational 
hydropow er developm ents between 
the MERCOSUR countries.
• O il-producing countries have to deal 
increas ing ly  w ith  new co n d itio n s  
imposed upon them  by im porting 
countries or, m ultila terally, by w orld 
trade organizations w hich go beyond 
the quality of the products and extend 
to the very means o f production and 
even go so fa r as the call fo r em bar­
gos. There are actually very few 
fo rum s where the reg ion ’s exporters 
or im porters can defend their in te r­
ests, and even those have yielded 
highly unsatis factory results.
This underscores the need fo r 
greater regional coord ination and organ i­
zation.
The grow ing physical integration 
o f energy system s w ill lead to greater sup­
ply security, not on ly  favoring greater eco­
nom ic grow th but also more policym aking 
freedom  in critical s itua tions .18 Energy 
in tegration (see inset 2.4) is a basic 
instrum ent fo r national supp ly  security 
over the short, medium, and long term ; it 
is also a way o f preventing the in trusion of 
factors that are external to  energy supply 
that could be w ielded by the fore ign p o li­
cy o f th ird  countries.
4.2 In ternal p o lit ic a l and econom ic  
ram ifica tions
Inside the countries, the trad itiona l 
concentration o f sector contro l and m an­
agement has in the past led to the con­
ce n tra tion  o f p o litica l and econom ic  
power in the hands of those groups c los­
est to  each successive gove rnm en t 
adm in is tra tion. This concentration has
See OLADE, Energy Integration in 
Latin America and the Caribbean, 
(Central Topic of the XXVI Meeting 
of Ministers): F Figueroa de la 
Vega, “The Impact of Bloc 
Formation on Regional Energy 
Integration," OLADE-ECLAC-GTZ 
Working Paper, 1995; IDEE, 
"Energy Integration in Latin 
America and the Caribbean in a 
Context of Sustainable 
Development," paper fo r GTZ, 
1995; and P.H. Suding, “The 
Contribution of Energy Integration 
to Sustainable Development: 
Elements for an Assessment," 
Energy Magazine, OLADE, Year 
20, No. 1, January-April 1996, 
pages 75-82.
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Inset 2.4: Energy integration in LAC
Since the eighties, renew al o f integration processes in LAC has 
taken p la ce  a lo n g  w ith the  g ro w in g  in tensification  o f  the im pacts  
s tem m ing  from  globalization an d  the unilateral liberalization policies that 
the region's countries were adopting. In  m any cases it was observed that 
the com bination o f trade liberalization an d  deregulation and privatization  
p ro c ess es  le d  the p riv a te  se c to r to develop  a special in te res t in n e w  
business o ppo rtu n ities , su rp ass ing  even the expectations o f the  
governm ents.
In  Latin A m erica an d  the Caribbean, the fo llow ing  subregional 
blocs are  identified: the Com m on M arke t o f the South (M ERC O SUR), the 
A ndean  G roup, the C en tra l A m erican  C om m on M arke t, the G roup o f  
Three, an d  the Caribbean Com m on M arket. The first step to link LAC with 
the U n ited  S tates a n d  Canada has been the s ignature  o f the N orth  
A m erican Free Trade A greem ent (NAFTA), which includes M exico. The 
second has been the p rocess th at s ta rted  in D ecem b er 1994  w ith the  
S u m m it o f the Am ericas. Physical integration involves various activities: 
electric  p o w e r in terconnection s, gas p ipelines, o il p ipelines, an d  the  
developm ent o f shared hydropow er resources.
There are, am o n g  the co untries  o f  the region, various energy  
aspects that involve cooperation elem ents an d  form s that oftentim es are  
linked  to p h ys ica l in tegration. Regarding this, there is a g rea t deal o f 
potential, am o n g  which the fo llow ing are  noteworthy, according to the  
degree o f integration and institutionalization:
=> Coordination betw een various countries on specific issues: jo in t
negotiation o f specific projects: im plem entation o f environm ental 
m a n a g e m e n t p ro g ra m s; ad option  o f  co o rd in ate d  stances in 
in ternational forums.
= >  B ila tera l econom ic  ag re em en ts  an d  co llab oration  betw een
national entities.
= >  Jo in t train ing program s.
= >  Exchange o f resu lts  an d  co ord ination  in research  an d
developm ent; transfer o f technologies; an d  energy innovations. 
= >  S haring o f inform ation (creation an d  m aintenance o f inform ation
system s).
=> Cooperation m echanism s in case o f contingencies o r crises.
= >  R egional po licy  subsid iary to country policies.
= >  P erm anent coordination of energy policies.
= >  Reduction o f custom s an d  non-custom s barriers in energy.
= >  H arm onization o f dom estic law s and regulations, including public
revenue policies (taxes, subsidies).
= >  Creation o f unified m arkets fo r  one or various energy products.
The in c ip ie n t p ro c ess  o f reg io n a l in tegration  has g enerated  
energy trade flow s that have led to a substantial increase in transactions  
o f o il an d  products, as w ell as coal. The highest increase was observed  
in 1990 , y e a r  in which trade flow s w ere redirected tow ard  the region's  
m arket. M ER C O SU R  an d  the Andean Group have been the m ost dynam ic  
regions regard ing  this n e w  schem e an d  have given p rio rity  to exports  
aim ed  a t the countries o f their own subregion. A sim ilar tendency has  
been observed in the C entral A m erican C om m on M arket, which although  
s till a  n e t im p o rtin g  su breg ion  has increased  its  share o f  o il p ro d u c t 
exports a im ed  a t its own subregion.
enabled these groups, on the one hand, to 
use the sector fo r m acroeconom ic pur­
poses and, on the o ther hand, to  abuse 
the sector fo r personal ends.
Reform, starting w ith  the separa­
tion o f state duties fro m  com pany fu n c ­
tions and the com m ercia l reorienta tion of 
state-owned enterprises, but especially 
privatization itself have led to  the poss ib il­
ity o f breaking up th is  s tranglehold over 
supply. Reform  intends to create o ppo r­
tun ities fo r decentralizing po litica l and 
econom ic power in the sector. To what 
extent th is  decen tra liza tion  has been 
achieved w ould have to  be studied.
In some cases, power is concen­
trated in the hands o f the m anagers of 
pow er u tilities that are vertica lly  in tegra­
tion or affilia ted. In other cases, cong lom ­
erates have been set up w ith  im portan t 
interests in various phases o f the energy 
chains. The State, as part o f its regulato­
ry func tions and as the representative of 
consum er interests, is in a relatively weak 
position, above all because o f the asym ­
m etry of in form ation in the regulatory 
processes (see Inset 2.5).
The sector re form s discussed in 
the previous section, supported by trends 
that are conso lidating a subsid ia ry  State 
that intervenes on ly in correcting market 
flaw s and external cond itions, raise cer­
tain questions about the eventual con­
stra in ts  that the State may have to  face 
w ith  respect to its capacity fo r fo rm ula te  
public policies that w ill enable sustainable 
developm ent objectives to  be achieved.
The free a va ila b ility  o f natura l 
resources, the critique  of public en te rp ris­
es, the d is tribu tion  of public and private 
contro l over oil earnings and contracting 
schemes, the re lationship between regula­
to rs  and the target of the ir regulation can 
be underscored as im portan t variables fo r 
the fo rm ula tion  of an energy policy geared 
to ensuring the goals of sustainable devel­
opm ent. In certain countries, it w ould 
m ore d iff ic u lt to  achieve these goals 
sim ultaneously.
5. Conclusion: P rio r ity  G u ide lines
The pivot of energy po licy regard­
ing its econom ic d im ension seems to be 
energy productiv ity , observing the p rio rity  
o f lower cost and risk. This emphasizes
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Inset 2 .5 : Evolution of energy regulation
the im portance o f e ffic iency in energy 
processes in pa rticu la r and rational use of 
energy in general. Nevertheless, the im per­
ative should not on ly be saving energy and 
producing energy effic iently  but also, o f far 
m ore im portance, prov id ing  a restructured 
supply  that w ill ensure sustainable devel­
opm ent.
Energy costs are an im portant fac­
to r  in only very few  branches o f the econ­
omy. The quality  o f energy, that is, energy 
fo rm s available and supply reliability, how ­
ever, is im portan t in a lm ost all branches. 
For the developm ent o f industry, between 
h igher-qua lity  supp ly  at a higher cost, on 
the one hand, and low er-qua lity  supp ly at a 
low er cost, on the other hand, the firs t 
a lternative seems preferable.
The creation o f energy-in tensive 
industries based on cheap and possibly 
subsidized energy has o ftentim es led to 
fa ilures due to  the ir low  productiv ity  and 
high vu lnerab ility  to  price changes s tem ­
m ing from  m arket sh ifts  and o ther rea­
sons, such as the nonsusta inab ility  o f sub­
sidies, the inconsistency o f prices w ith  
environm ental costs. Even in some cases 
subsidized prices have been an obstacie to 
econom ic in tegration.
A reduced incidence o f energy on 
the costs o f producing goods and services 
coupled w ith  a potentia l rationalization in 
energy consum ption , means the poss ib ili­
ty  o f e ffective ly using pric ing m echanism s 
to  induce a more productive  use o f energy. 
Another cond ition  is a stable demand fo r 
products. These cond itions  do not exist in 
all the countries o f the region, nor are they 
apparent in all branches o f the economy.
Especially in countries in trans ition , 
which have not yet im plem ented and over­
come the effects o f s truc tu ra l re form s of 
the pub lic  and energy sectors, a cautious 
strategy w ould  have to  be applied. We do 
not believe that a shock strategy is advis­
able fo r ine ffic ien t h igh-cost industries, 
leaving them  the option  to  adapt or to  die. 
In these cases a system atic  approach 
should be applied (w ith  technical assis­
tance fo r  technolog ica l and m arketing m at­
ters, loans, tiered price increases) so that 
the com panies w ill have better chances of 
adapting, rescuing these activ ities in the 
country, m ain ta in ing em ploym ent, etc.
There is still a great deal of role confusion regarding regulatory Issues. For 
example, there are different concepts under the same name; politics in general, 
jurisdictional authority, the function of state companies in competitive markets. In 
many cases, political, regulatory, and entrepreneurial duties are discharged by the 
same entity. Nevertheless, beyond the modalities assumed by energy Industry 
reforms in the different countries, a widespread tendency toward greater clarification 
of these roles has become apparent.
Likewise, important changes have been introduced with respect to 
policymaking roles and, in particular, the design of regulatory norms (legal 
frameworks, regulatory resolutions) with reference to those functions that are most 
closely tied to supervision and monitoring of compliance with standards, the 
arbitration of conflicts, and the policing of services. Nevertheless, the general trend 
is that the separation and clarification of these roles is in a much more incipient 
stage, since this requires a far more complex learning process.
The design of regulatory standards is a specific responsibility of public 
policymaking agencies, since, by means of these norms, certain objectives linked to 
productive structure, institutional organization, and the functioning of markets in the 
different energy chains can be achieved. Regarding the functions most closely 
related to the application and enforcement of these norms and with the arbitration of 
conflicts that may emerge among the different players, the trend is toward the 
establishment of institutions that have greater autonomy with respect to political 
power. Nevertheless, In these two areas, there are still major problems:
•  In some cases, there is no clear separation between these two sets of 
functions, and there are various regulatory agencies with overlapping 
jurisdictions.
•  In other cases, the functions of supervision, monitoring, and arbitration, 
although they were clearly differentiated from the more political roles, were 
attributed to specialized subsector agencies (electricity, natural gas, etc.). 
Keeping in mind the strong interaction of energy chains, in both production 
and consumption, the establishment of externally specialized standard­
setting institutions and frameworks creates regulatory voids (no man's 
lands).
• At the other extreme, there are situations where the agency in charge of 
supervision covers a very broad jurisdiction (the full range of public 
services), but not always with the necessary internal specialization.
Because of the conviction that, in one single production chain, only in some 
of the links or segments is competition permitted, the following were suggested as 
means to achieve this objective: vertical and horizontal breakup, open access to the 
grids (electricity, natural gas), and the liberalization of markets for oil activities. 
Nevertheless, in some cases, the concrete restructuring of electric power and natural 
gas chains did not fully respond to this segmentation approach, thus leaving, at the 
same time, the regulatory agency without any instruments to control monopolistic 
practices. Beyond these practices, the economic concentration that was fostered by 
privatization in some countries in the face of regulatory agencies that are still weak 
is reducing the capacity of the latter to defend the interests of consumers, which is 
one of the main purposes, explicitly stated, of their fucntions.
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The collaboration o f associations 
and cham bers, on the one hand, and 
national and local authorities, on the other 
hand, to  prom ote and support industry, 
seems essential. This co llaboration would 
have to adopt a long-term  outlook, for 
which purpose adapted production styles 
w ould  have to  be defined. Energy supply 
should contribute  to  o ffering appropria te 
energy serv ices (heat, co ld , ligh ting , 
m o to r power) instead of am ounts of 
determ ined energy products.
Energy p roductiv ity  In the trans­
portation sector Is evolving in a way that 
is the cause o f much concern. Rising 
in d iv id u a l passenger tra n sp o rta tio n , 
despite im provem ents in the effic iency of 
in d iv idu a l m o to r veh ic les, seems 
inevitable. Nevertheless, there are exam­
ples, albeit not many, in cities of Europe, 
Asia, United States, and a lso Latin 
Am erica where the use of individual cars 
has been reduced In favor of m odern and 
effective public transporta tion systems. 
Avoiding the copy of individualized trans­
portation system s means setting cities on 
a d iffe rent course In term s of lifestyles. 
This is also a highly system ic task, which 
involves a lm ost all the func tions  of c ity 
governm ent and support from  the govern­
ment and o ther central Institu tions, which 
should not only finance projects but also 
establish a favorable fram ew ork of tra ffic , 
urbanization, pric ing, and energy supply 
regulation laws.
In ter-city  public transporta tion in 
the large countries o f Latin Am erica is 
being tra n s fo rm e d  in to  system s w ith  
increasingly sm alle r units using oil p rod­
ucts (car, bus, plane), whereas railways 
seem to  be disappearing. At the same 
tim e, various European and Asian coun­
tries are making m ajor efforts fo r to  revive 
the ir railways, w ith  a certain degree of 
success. Transportation policy w ill have 
to  be reviewed (including privatization) 
favoring th is h ighly energy-e ffic ient mode 
of transporta tion.
Finally, the way of producing, liv ­
ing, and transporting in the countryside, 
in o ther w ords, the lifestyle o f the rural 
sector, depends on available energy and, 
in turn , determ ines energy use. Rural p ro ­
ducers need to  gain access to  markets 
since, to stim ula te rural production, m ar­
kets are needed. In both aspects, energy 
is involved, f irs t as a m oto r fuel and then
as a locally supplied good, around which 
econom ic activ ities can be developed. 
Thus, provid ing energy to the rural sector, 
invo lv ing more than ju s t trad itiona l elec­
trifica tion  and a m ore d ifferentia ted sup­
ply in the rural sector, Is the correc t s tra t­
egy. Another tim e, th is  requires a sys­
tem ic  approach by local and national p r i­
vate and public players involved in the 
energy sector, rural developm ent, ag ricu l­
ture and forestry, rural financing, and 
engineering.
A relatively low  energy in tensity  is 
like Insurance aga ins t energy m arket 
risks. This is true at both the com pany 
and national level. Low in tensity  reduces 
the vu lnerab ility  stem m ing fro m  m arket 
changes or o ther energy supply risks.
High energy prices are not advo­
cated s im p ly  to  p rom ote the rational use 
of energy. They should  also be based on 
cost internalization, such as env ironm en­
tal costs. This should in no way mean 
g iving carte blanche to a costly  energy 
sector because of ineffic iency. One of the 
p rio rity  objectives o f the energy sector 
should be productive efficiency, including 
energy efficiency.
Regarding the reform  of energy 
subsectors, in addition to  effic iency objec­
tives, the specific characteristics of each 
subsector should be underscored. The 
vertical breakup of pow er system s that 
are su ffic ien tly  ample in the course of p ri­
vatization seem to be an effective elem ent 
to reach efficiency and increase service 
quality. This does not necessarily mean 
that oil industry  should also be vertica lly 
broken up.
As in the case o f industry, the gov­
ernm ent should become concerned over 
the v iab ility  and surv iva l o f a national 
energy industry, w h ich is not the same as 
a nationalized industry. The cases o f both 
Argentina (in the oil sector) and Chile (in 
the pow er sector) show  tha t private enter­
prises, on the basis o f a to ta lly  com m er­
cial management, can contribu te  to  a 
s tructu re  o f dom estica lly  and in te rna tion ­
ally com petitive national enterprises.
P riva tiza tion  and a com m erc ia l 
focus are not necessarily at loggerheads 
w ith  a national developm ent strategy or 
w ith  objectives such as m ore extensive 
m arkets, better incorporation of advanced
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technology, and a h igher added value of 
the energy chain. It seems that the coun­
tries that have taken the road of broad lib ­
eralization in the ir energy sectors have 
achieved better results in th is aspect than 
the countries w ith  a lim ited opening up 
(see Inset 2.1). B u ild -ow n-transfe r (BOT) 
schem es and take -o r-pay con trac ts  
ensure, on the one hand, supply capacity 
and, on the o ther hand, keep technology 
transfer w ith in  a lim ited fram ew ork.
Surely the evolu tion In these coun­
tries has led to a red is tribu tion  of po litica l 
and econom ic powers generally in favor 
of the private sector, especially specific 
groups. Nevertheless, we do not believe 
that these im pacts are more im portan t 
than the achievem ents made by efficiency. 
The extension o f these powers has to be 
coun te rac ted  and eventua lly  a ttem p ts  
have to be made to d im in ish  them. The
only player that can do th is is the State, 
fo r the preservation o f the com m on good.
The Idea, therefore, Is not to b lind ­
ly apply theoretical recipes but to move 
fo rw ard  cautiously. The treatm ent o f and 
dealings w ith  transnational com panies are 
sure ly a field where the m ost caution, 
intelligence, and experience are required. 
The coordination between the region’s 
countries should prevail over any com pe­
tition  between them  that m ight exist.
Finally, we believe that energy in te­
gration is another key elem ent fo r the sus­
tainable econom ic developm ent o f the 
region. It is d ifficu lt to identify  any draw ­
backs from  greater Integration. Once 
again, great caution should be applied to 
reso lve any tra n s it io n  p rob lem s tha t 
m igh t arise and so that the advantages of 
in tegration are d is tributed as satis factorily  
as possible fo r all the parties involved.

CHAPTER 3: ENERGY AND EQUITY
The inter-relations between energy 
and equity being d iscussed  in the present 
chapter take place at different levels:
• Inequality between countries: The 
energy consum ption structures and 
consum ption of househo lds are d if­
ferent throughout all the countries of 
LAC and depend not only on eco­
nom ic progress, that is, incom e and 
distribution, w h ich  affects demand, 
but a lso on energy supply (expansion 
of power serv ices, energy ava ilab ili­
ty).
• A  part of the househo lds do not man­
age to cove r the ir bas ic energy 
needs: The percentage of coverage 
varies, and in many countries this 
coverage does not even reach half of 
the population. In addition, a part of 
soc ia l serv ices lacks energy.
• Inequality w ithin the countries: In 
addition the lower-incom e groups are 
obliged to channel a substantia l share 
of the ir income and/or time available 
on low -quality energy supply. This 
involves different efforts w ithin the 
fam ilies them selves (men, women, 
and children).
• Energy sector reforms, along with 
reform s in other public sectors, have 
exerted a m ajor im pact on available 
incom e and the well-being of broad 
secto rs of the population and have 
affected em ploym ent in the sector.
Before provid ing more details on 
these inter-relations, the status and evolu­
tion of general equity in LAC w ill be 
described.
1. Status and Evolution of Equity in 
LAC
Equity is undoubtedly a com plex 
notion that em braces a broad set of 
aspects o r dim ensions; any assertion that 
is made regarding th is concept inevitably
requires the form ulation of value judg­
m ents. Neverthe less, it is c lear that 
incom e distribution is one of the m ost 
im portant dim ensions of equity.
The first chapter showed that equi­
ty in terms of incom e distribution in the 
region is clearly lagging. Indicators for 
som e countries are highly unsatisfactory.
In the countries of LAC, the gaps in 
income distribution widened considerably 
during the eighties. The trend in the early 
nineties, however, is less clear since in 
som e cases a reversal of the previous 
trend is apparent, and in other countries, 
after som e improvement, once again there 
are signs that income distribution im bal­
ances are increasingly sharper.
The evo lu tion  o f d istribu tion  
inequality did not totally correlate with the 
magnitude of w idespread econom ic dete­
rioration that was evident in many coun­
tries during the eighties.19 Thus, for 
example, M exico and Venezuela displayed 
a s im ilar rise in distribution inequality, 
emerging from  comparatively low levels, 
yet in M ex ico  the pace of econom ic 
growth did not decline as sharply as in 
Venezuela. B ra z il’s high d istribu tion  
inequality increased, although its per cap i­
ta GDP remained a lm ost constant during 
th is decade. In Chile, the per capita GDP 
rose at the same tim e as income d istribu ­
tion  inequa lities increased. In turn, 
Co lom bia managed both to improve its 
incom e distribution and to ensure steady 
econom ic growth.
In the n ineties, equity levels 
im proved sligh tly  in various countries 
although they were unable to return to the 
leve ls o f 1980. During th is  period, 
im provem ents in distribution did not fully 
match per capita GDP movements. For 
example, Colombia, which, along with 
Uruguay, had been one of the few cases 
where d is tr ibu tion  asym m etries had 
declined during the eighties, showed a 
change of trend between 1990 and 1992,
19 See ECLAC, Social Panorama 
1994, United Nations. Santiago de 
Chile, 1994.
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even though its per capita GDP continued 
g row ing. Both those countries that made 
econom ic adjustm ents, such as Chile, 
Mexico, and Argentina, and others such 
as Venezuela and Brazil recorded declines 
in the ir d is tribu tion  equity.
On the basis o f the above, it can be 
concluded tha t the adjustm ents that have 
been prom oted in LAC as o f 1980 have 
indeed led to  a considerable deteriora tion 
in social equity  conditions. These cond i­
tions, however, are not clearly reflected in 
the varia tions recorded in the average 
ind icators such per capita GDP, and it 
seems tha t the recovery o f econom ic 
grow th o f the nineties does not necessar­
ily im ply im provem ents, at least o f the 
same scope, in d is tribu tion  inequality.
2. R e s id e n t ia l Energy Consum ption  
Structures in the Countries of LAC
2.1 Im portance of re s iden tia l consum p­
tion in the region
The previous chapter describes the 
corre la tion between energy consum ption 
levels and gross dom estic product. Since 
per capita GDP is the measure o f a coun­
try ’s average income, its re lationship w ith  
per capita energy consum ption in the 
countries of the region also provides a 
pre lim inary ind ication (Chart 2.1) of the 
relative social cond itions o f the countries 
and the ir resu lting  energy consum ption. 
The poor countries of the region consum e 
m uch less energy per capita than the rela­
tive ly  rich countries. Further along this 
line, Chart 3.1 shows how  the share of the
res iden tia l sec to r in energy end-use  
declines as per capita incom e increases, 
w ith  a sharp dow nw ard trend up to  the 
incom e level o f US$1,500 and vice-versa 
in the rem a in ing  e conom ic  secto rs . 
Further along, it w ill be seen, even when 
res iden tia l co n su m p tio n  is re la tive ly  
im p o rta n t in low -in co m e  co u n trie s , a 
large part o f the popula tion does not m an­
age to  meet its basic needs.
Economic g row th  therefo re  exerts 
a s trong im pact on soc ie ty ’s d irec t and 
ind irect energy consum ption , in low - 
incom e countries, the high percentages of 
d irect energy consum ed reflect the poor 
developm ent o f indus try  and transpo rta ­
tion  and the shortage o f goods and ser­
vices.
W hen com paring  to ta l end-use 
(see previous chapter) w ith  residential 
consum ption, it is apparent tha t as per 
capita GDP grow s not only is there a 
greater availab ility  o f com m ercia l energy 
in the residential sector but also the ener­
gy a im ed at o the r sec to rs  increases. 
Com paring the relative rankings in term s 
o f per capita end-use (Chart 2.1) and res­
identia l consum ption  (Chart 3.2), Trinidad 
and Tobago, Surinam e, Cuba, Guyana, 
Brazil, and Colom bia fa vo r the consum p­
tion  o f com m ercia l energy products in 
p ro d u c tive  sec to rs , w hereas the 
Dom inican Republic and Grenada, as well 
as Uruguay, Chile, and Argentina, favor 
com m ercia l energy use in the residential 
sector. If firew ood consum ption  is taken 
in to  account, Chile and Uruguay, as well 













Chart 3.1: F ina l energy consum ption d istribution
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tries, and Mexico, move even fu rthe r up 
on th is  ranking scale and disp lay the same 
level o f res iden tia l co n su m p tio n  as 
Argentina and Venezuela.
2.2 Leve l and stru ctu re  of re s id e n t ia l 
consum p tio n  as a function  of 
average incom e
There is no c lear co rre la tio n  
between residential energy consum ption 
and average incom e (per capita GDP). 
But if on ly com m ercia l energy is cons id ­
ered, the co rre la tion  is m ore evident 
(Chart 3.2).
It can therefore be inferred that, as 
a rule, the d irect consum ption  of com ­
mercial energy is pos itive ly  tied to  the 
econom ic developm ent status o f a coun­
try  whereas firew ood  consum ption  is neg­
atively linked.
There are exceptions to  th is  rule, 
such as Chile, Uruguay, Mexico, and other 
co u n tries , w here o th e r fa c to rs  are 
involved, such as access to  firew ood sup­
ply, the p ric ing po lic ies fo r o ther energy 
products, w hether d is tr ic t heating is need­
ed or not, o r a certain m arginalization of 
part o f the population, w h ich  can lead to  
high levels o f firew ood  consum ption  in 
households because they have no access 
to  o the r energy sources.
Some countries have managed to  
achieve a high d ivers ifica tion  o f residen­
tial sec to r supp ly sources. For example, 
in Colom bia, in add ition  to  firew ood, the 
energy m ix  inc ludes d iffe rent types o f fos ­
sil fue ls, e lectric ity, coal, and increasingly 
natura l gas. Other countries w ith  a broad­
er d ivers ifica tion  are Argentina, Chile, and 
Mexico.
A t the o ther extreme, there are 
countries w ith  on ly  a s ligh t d ivers ifica tion 
in th e ir energy m ix, such as Haiti, where 
the share o f e lectric pow er consum ption 
is v ir tu a lly  zero, and o the r coun tries  
where firew ood  and liqu id  fuels account 
fo r m ore than 80%  o f residentia l sector 
supp ly  (Guatemala, Nicaragua, Honduras, 
and Guyana).
It is also evident tha t the highest 
consum ption  o f e lectric ity  in households 
can be found  in those countries tha t have 
the h ighest average incom e, whereas the 
use o f o th e r fue ls , p re fe rab ly  liqu id
Chart 3.2: Residential energy consumption
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(inc lud ing LPG), tend to be replaced by 
natural gas in the h ighest-incom e coun­
tries.
2.3 Supp ly: E le c tr ic ity  cove rage  and 
energy d ive rs ifica tion
A higher share of e lectric ity  in res­
identia l consum ption  depends on the 
ex is tence o f co rre sp o n d in g  supply, 
am ong other causes. Electric power cov­
erage, in fact, shows vary ing degrees in 
LAC (Chart 3.3). Only a handful o f coun­
tries  reach satis factory  levels o f coverage. 
Evidently, the m ost dram atic s ituations of
Chart 3 .3 : Electricity coverage and GDP level
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See R.K. Bhatia, "Demand 
Analysis Methods,” in V.K. 
Ramani et al. (ed ), Rural Energy 
Planning: Asia and Pacific
Experiences, APDC and 6TZ, 
Kuala Lumpur, 1988.
This is the result of an analysis 
conducted by H, Pistonesi; see 
OLADE-ECLAC-GTZ, "Energy and 
Development in Latin America: 
Case Study ot Colombia," OLADE- 
Ministry of Mines and Energy, 
Quito-Santafe de Bogotá, chapter 
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insuffic iency can be found in the previ­
ously m entioned countries whose energy 
m ix  is on ly s ligh tly  diversified.
The m ost im portan t determ inant of 
e lectric ity  coverage is the degree o f eco­
nom ic developm ent. Am ong other factors 
that ensure w ide e lectrification, there are 
the extent and types o f urbanization of 
each coun try  (Brazil), adm in istrative and 
social po licy (Costa Rica, Chile, Uruguay, 
Jamaica, Trinidad and Tobago, Barbados), 
the policy o f mass dissem ination of oil 
p roduc ts  in o il-p ro d u c in g  coun tries  
(Ecuador, Colom bia, M exico), and the 
abundant a va ila b ility  o f e le c tr ic ity  
(Paraguay). The facto r o f equity is also 
involved, since som e countries w ith  a fa ir­
er incom e d is tribu tion  s tructure  achieve 
h igher degrees o f e le c trifica tion . 
Nevertheless, the latter aspect cannot be 
attribu ted exclusively to  equity since there 
have also been governm ent policies pro ­
m oting household connections and subsi­
dized pow er supp ly to  population groups 
tha t a rigorous m arket system  w ould  have 
been o therw ise unable to  attend.
E lec trifica tion  has tra d itio n a lly  
received m ore attention and has been 
id e n tifie d  w ith  energy in general. 
Recently, it has been recognized that ener­
gy supply can be im proved appropriately 
by prom oting  o ther energy products and 
im prov ing  the supply in frastructu re  w ith  
energy products such as LPG, kerosene, 
and coal, creating the g roundw ork fo r the 
application of renewable energy techno lo ­
gies in the rural sector and even natural 
gas in urban areas. The creation of bal­
anced firew ood markets based on sus­
ta inable supply, eventually ensured by 
m u lti-fu n c tio n a l p lanta tions, also co n ­
tribu tes  to  expanding and d ivers ify ing 
energy supply. In addition, th is can gen­
erate new jobs and income.
The crux o f the problem  of unm et 
supply seems to  be the sm all size o f the 
markets in general, especially energy m ar­
kets, in m arginal urban and rural areas of 
the region; th is  in tu rn  is both the result 
and the cause o f the previously indicated 
social imbalances, preventing large strata 
of the population from  gaining access to 
these markets. The sm all economies 
stem m ing from  th is situation, due to  the 
lack of an appropriate scale of production, 
generate a regressive process that is d iff i­
cu lt to  resolve and w hich o ftentim es is
on ly vaguely perceived by decision m ak­
ers. In o ther s itua tions where the percep­
tion  is clearer and w idespread, there may 
be a paralysis due to  m anagem ent s tru c ­
tures tha t prevent actions fro m  being 
taken. These s itua tions have favored non­
com petitive activ ities tha t system atica lly  
require state pro tection. It is im possib le  
to break away from  th is  schem e by only 
focus ing on energy; an integral approach 
is needed. Models o f m ore balanced soc i­
eties display broader m arkets tha t offer 
greater opportun ities fo r choosing and 
low er costs o f goods and services, w h ich 
in tu rn  broaden the popu la tion ’s purchas­
ing capacity and, therefore, ensure tha t its 
needs are met m ore satis factorily .
3. Coverage of B a s ic  Energy Needs
3.1 Current sta tu s of b a s ic  needs 
coverage
The low  average consum ption  of 
com m erc ia l energy p roducts  suggests 
that m any households in LAC are unable 
to  com plete ly m eet the ir basic energy 
needs. Using a theore tica l calculation, it 
is estim ated that fo r tem perate regions 
about 0.18 barrel o f oil equivalent (BOE) 
o f useful energy per inhab itant (700 kcal 
per day fo r cooking, ligh ting, and heat­
ing),20 that is, about 25 k ilogram s of oil 
equivalent (KOE), is needed to  m eet basic 
energy needs.
Table 3.1 shows the consum ption  
o f final energy and useful energy (the lat­
te r is calculated on the basis o f coeffi­
c ients) fo r the reg ion ’s countries. It can 
be observed tha t the average of certain 
countries like Bolivia, Nicaragua, Guyana, 
Guatemala, Jamaica, and others barely 
reach the theore tica lly  necessary level of
0.18 per capita BOE and tha t Bolivia has 
s till not managed to  achieve th is  level. A 
below-average household consum es only 
half o r less o f the average per capita use­
fu l energy o f the residential secto r as a 
w ho le .21 On the basis o f th is  estim ate, it 
is evident that many households o f the 
region do not have enough useful energy 
availab le  to  m eet th e ir  basic needs. 
Taking the case of Colom bia, a country  
w ith  an average per capita useful energy 
s ligh tly  lower than the average in LAC, 
population groups 1 and 2 (that is, 40%  of 
households) do not have an acceptable 
energy coverage to  m eet th e ir  basic 
needs. The percentages in the countries
fa rther from  the average are m ost certa in­
ly higher.
The region m ust therefore con­
fro n t the reality o f th is underconsum ption 
as one o f its m ajor challenges. The ener­
gy needs o f large social groups o f the 
region are vita l, but the ir present energy 
consum ption  can scarcely ensure cond i­
tions o f surv iva l. This m anifesta tion of 
poverty has even greater im p lica tions fo r 
the env ironm ent (see next chapter).
3.2 Evolution of re s iden tia l consum ption 
and coverage in the past
During the period 1970-1994, final 
per capita energy consum ption  o f LAC in 
the residential secto r declined from  1.5 to
1.3 barrels o f oil equivalent per inhabitant 
(per capita BOE). This decline o f final per 
capita energy consum ption  in the residen­
tial secto r is clearly associated to fire ­
w ood s u b s titu tio n  processes. Thus, 
despite th is  drop, there was a steady 
increase in per capita useful energy con­
sum ption  during  th is  period (in BOE per 
inhabitant): 0.31 in 1970; 0.38 in 1980;
0.41 in 1990; and 0.46 in 1994. In add i­
tion to firew ood substitu tion , there are 
o ther subs titu tion  processes, especially 
the increased share o f e lectric ity  w hich 
has led to th is  d iffe ren t pattern o f per 
capita final energy and useful energy. 
These trends, in te rm s o f regional aver­
age, indicate that a certain am ount of 
progress is being achieved in meeting the 
energy needs o f househo lds. 
Nevertheless, the evolution in the d ifferent 
countries has been quite varied.
Chart 3.4 (G roups A-D) provides a 
com parative evolu tion o f per capita final 
energy and useful energy in the d ifferent 
countries over the last 25 years. Three 
d iffe rent types o f behavior have emerged:
• increased per capita final energy and 
useful energy consum ption  (Groups 
A and B);
• s tagna tion  o f use fu l energy c o n ­
sum ption  and sharp reduction o f final 
consum ption  (G roup C); and
•  rise in useful energy consum ption
and reduction o f fina l consum ption
(Group D).
Table 3 .1: Net and final energy in 
the residential sector
FINAL ENERGY fBOEpcl USEFUL ENERGY fBOE pc]
1970 1980 1990 1994 1970 1980 1990 1994
ARGENTINA 1,364 1.675 1.475 1.678 0.596 0.816 0.732 0.855
BARBADOS 0.529 0.912 1.314 0.702 0.321 0.534 0.890 0.437
BOLIVIA 0.444 1.097 0.868 0.766 0.110 0.206 0.209 0.192
BRAZIL 1.685 1.252 0.886 0.830 0.249 0.266 0.311 0.322
COLOMBIA 1.516 1.211 1.223 1.220 0.295 0.285 0.350 0.358
COSTA RICA 2.107 1.791 1.571 0.830 0.388 0.443 0.394 0.356
CUBA 0.556 0.780 0.743 0.608 0.230 0.335 0.344 0,277
CHILE 1.739 1.645 1.824 2.205 0.447 0.493 0.506 0.638
ECUADOR 1.395 1.190 1.045 1.045 0.214 0.302 0.296 0.301
EL SALVADOR 2.251 2.174 1.406 1.969 0.276 0.294 0.241 0.331
GRENADA 0.543 0.541 0.832 0.495 0.132 0.150 0.271 0.257
GUATEMALA 2.000 2.290 2.180 1.871 0.248 0.284 0.274 0.233
GUYANA 0.808 1.519 1.613 1.540 0.185 0.246 0.234 0.220
HAITI 1.592 1.846 0.996 1.485 0.166 0.197 0.118 0.157
HONDURAS 2.602 2.377 2.005 1.812 0.309 0.319 0.289 0.284
JAMAICA 0.446 0.359 0.507 0.562 0.173 0.155 0.207 0.238
MEXICO 1.523 1.632 1.602 1.760 0.347 0.479 0.553 0.660
NICARAGUA 1.960 1.811 1.672 1.618 0.260 0.259 0.216 0.213
PANAMA 1.769 1.684 1.608 1.435 0.387 0.496 0.529 0.349
PARAGUAY 2.428 2.252 2.358 1.967 0.274 0.295 0.363 0.402
PERU 1.749 1.662 1.444 1.382 0.305 0.343 0.306 0.279
DOMINICAN REP. 0.884 0.954 1.159 1.449 0.183 0.241 0.348 0.458
SURINAME 0.970 1.237 1.151 1.164 0.273 0.433 0.383 0.421
T & T 0.364 0.510 0.523 0.644 0.170 0.308 0.383 0.428
URUGUAY 1.567 1.501 1.390 1.486 0.448 0.449 0.464 0.550
VENEZUELA 0.861 1.113 1.067 1.611 0.399 0.582 0.569 0.837
Mexico 1.523 1.632 1.602 1.760 0.347 0.479 0.553 0.660
Central America 2.129 2.111 1.827 1.702 0.291 0.324 0.297 0.279
Caribbean 0.833 1.019 0.911 1.051 0.199 0.268 0.287 0.299
Andean Zone 1.351 1.290 1.194 1.286 0.294 0.352 0.369 0.422
Brazil 1.685 1.252 0.886 0.830 0.249 0.266 0.311 0.322
Southern Cone 1.536 1.696 1.628 1.824 0.529 0.678 0.631 0.745
LAC 1.527 1.426 1.245 1.305 0.313 0.381 0.407 0.456
Group A shows a continuous rise 
in per capita fina l and useful energy con­
sum ption  over three decades: th is  group 
is com prised  o f Caribbean coun tries  
(Jamaica, Dom inican Republic, Trinidad 
and Tobago, and Surinam e) in the lower 
tie r  and Southern  Cone coun tries  
(A rgentina and Chile), Venezuela, and 
Mexico in the upper tier. This m ovem ent 
seems desirable if the rise in final energy 
is not faster than that o f useful energy and 
if the ratio between fina l energy and use­
fu l energy does not surpass certain lim its. 
Regarding this, the evolution o f consum p­
tion  in Chile gives som e cause fo r con­
cern.
The second group, that is, Group 
B, which also increased consum ption in 
both ind icators, is d ifferent from  the pre­
vious group inasm uch as its increase was 
not steady. This group is com prised 
m ain ly  o f the o the r countries  o f the 
Caribbean and Bolivia. The element that 
should be underscored here is the reduc­
tion  o f per capita useful energy consum p­
tion w hich can on ly be explained by a 
deteriora tion in the level and/or d is trib u ­
tion o f incom e along w ith  energy price 
hikes.
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Chart 3.4: Group A: Steady evo lu tion  of re s iden tia l 
consum ption  of f in a l and usefu l energy
o f per capita final and useful energy, ind i­
cating s itua tions where firew ood su b s titu ­
tion  has been effective and s ign ifican t.
4. Energy Use and Spend ing by Income 
Leve l
Unfortunately, there is as yet no 
system atic analysis o f energy consum p­
tion  by soc ioeconom ic  s tra ta  fo r  the 
countries o f LAC. There are on ly  isolated 
studies o f national cases. For example, 
there are results s tem m ing from  case 
studies on El Sa lvador22 and C olom bia,23 
but we believe tha t additional studies w ill 
con firm  the general va lid ity  of the results.
In El Salvador, the h ighest- and 
m iddle-incom e strata, w h ich  account fo r 
37%  of the population, consum e the h igh- 
est-quality, m ost versatile, and least po llu ­
tant energy sources, such as LPG (70% ) 
and e lectric ity  (65% ). At the o ther end o f 
the scale, the low es t-incom e  sectors, 
w h ich  account fo r about 62%  of the pop­
ulation, consum e m ostly  firew ood  and 
kerosene; th is  phenom enon is even m ore 
marked in the rural area. These figures 
c o n firm  the unequal d is tr ib u tio n  o f 
sources. It is assum ed tha t th is  is a 
region-w ide phenom enon.
Chart 3.4: Group B: E rra tic  evo lu tion  of re s iden tia l 
consum ption  of fin a l and usefu l energy
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In the eighties, the energy spend­
ing o f households from  diffe rent urban 
socioeconom ic strata did not show  any 
m ajor difference: the poor paid as much 
as the rich but fo r much low er quality 
energy. In the rural sector, the poorest 
sec to r o f the popu la tion  m anaged to  
reduce its m oney spending because it had 
access to firew ood gathering.
W ith the g row ing  shortage o f fire ­
w ood in the nineties, the poorest groups 
in the rural sector of El Salvador now have 
to  curta il the ir energy consum ption  due to 
the lack o f energy alternatives and m one­
ta ry  resources; fo r  the poorest urban 
groups, however, the supply s ituation is 
im prov ing  and relative spending is dec lin ­
ing thanks to  a policy o f subsid ies fo r 
e lectric ity  and LPG.
H A T H
22 See H. Altomonte, "Analysis of 
the Effects of Energy Policy on 
Equity in El Salvador,” working 
document from the OLADE- 
ECLAC-GTZ Project, ECLAC, June 
1995, page 23.
23 See OLADE-ECLAC-GTZ, "Energy 
and Sustainable Development in 
Latin America: Case Study of 
Colombia,” op. cit., chapter 11.
The th ird  group, Group C, has 
been record ing th is pattern, w h ich is the 
source o f m uch concern, fo r  several 
decades, coupled w ith  a sharp decline in 
fina l energy consum ption. This group is 
com prised of the Central America coun­
tries and Peru. It may be indicating that 
the poorest sector o f the population is 
experiencing firew ood supply constra ints 
and has no poss ib ility  o f gaining access to 
com m ercial energy sources and is also 
affected by the factors indicated fo r Group 
B.
The last group, Group D, com ­
prised o f C o lom bia , Ecuador, Brazil, 
Paraguay, and Uruguay, show  a reduction
0 .6  0.8 1 1,2 1.4
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Low -incom e fam ilies  and those 
th a t do n o t have a lte rna tive  sources 
require the same fina l energy but end up 
by obta in ing fa r less useful energy. This 
is due to  the low  energy y ie lds o f firew ood 
fo r cooking and o f kerosene fo r  ligh ting.
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In Colom bia, the h ighest-incom e 
g roup  (s tra tu m  6) consum es a lm os t 
seven tim es m ore useful energy than the 
low est-incom e group (stra tum  1), and it 
consum es 3.2  tim es m ore final energy. In 
the tw o  lo w e r s tra ta , the p reva iling  
sources are fire w o o d , co c in o l, and 
kerosene, whereas in the tw o upper s tra ­
ta, the m ain sources are electric ity, na tu r­
al gas, and LPG. In the tw o low er strata, 
cooking accounts fo r  m ore than 80%  of 
to ta l household energy consum ption.
If the Lorenz curves corresponding 
to  energy consum ption  d is tribu tion  by 
urban soc ioeconom ic group are cons id ­
ered, the above is corroborated (Chart 
3.5).
F irst o f all, it is evident that d is tr ib ­
ution im balances in e lectric ity  consum p­
tio n  are s ig n if ic a n tly  h igher than the 
im balances in useful energy consum ption. 
This fact, w h ich  also tu rn s  out to  be quite 
com m on when analyzing residential con­
sum ption , is o f special im portance in 
Colom bia ow ing to the presence of elec­
tr ic ity  fo r  the use o f cooking, w h ich  is 
increasingly intense beginning w ith  s tra ­
tum  3.
Second, the  asym m etries  in 
incom e d is tribu tion  are less notew orthy 
than the asym m etries in energy consu m p ­
tion  d is tribu tion ; a lthough they declined 
during the eighties, in Colom bia they con­
tinue to  be com parative ly high level.
The asym m etries m entioned w ith  
respect to  average energy consum ption  in 
the d iffe ren t soc ioeconom ic s trata are 
correlated w ith  the coverage o f uses and 
the qua lity  of sources used.
Even when the details in the coun­
tries are d iffe rent, the s tructu res o f use 
and spending by incom e level are sim ilar. 
In the countries o f the case studies, the 
lower-incom e groups pay the same price 
as upper-incom e g roups  even though  
the ir purchasing pow er is inferior.
One should keep in m ind tha t the 
poorest rural sectors spend the tim e  they 
have available, instead o f money, to  ga th ­
er fuel. On the one hand, it is a kind of 
earning because they save m oney by 
spending tim e  on these chores instead. 
On the o ther hand, th is  an activ ity  w ith  
low  rem unera tio n  w h ic h  o fte n tim e s
Chart 3.4: Group C: Stagnation of residential consumption 
of final and useful energy
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Chart 3.4: Group D: Evolution of the substitution of 
residential consumption of final and useful energy
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invo lves an additional burden on wom en 
and children.
A recent s tu d y  fo r  Brazil has 
reached s im ila r results and asserts that 
the quality o f living of a fam ily  is closely 
related to  the qua lity  o f energy it con-
sumes.24
5. Social Impacts of Adjustments and 
Energy Reforms
Over the last few  years, energy 
spending in households has been deeply 
a ffected  by p rice  a d jus tm en ts  in the 
reg ion ’s countries tha t undertook reform  
processes. In addition, there are the
24 See A. de Oliveira and E.L.F. 
Almeida, "Estilo de Vida e 
Consumo de Energia no Brasil” 
[Lifestyle and Energy 
Consumption in Brazil], IEI-UFRJ, 
Rio de Janeiro, 1996.
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Chart 3.5: Colombia: Distribution of energy consumption by stratum
%  H ouseholds
social im pacts stem m ing fro m  broad eco­
nom ic adjustm ents:
•  Price adjustm ents have affected, in 
va ry in g  ways, the low e r-inco m e  
socia l g roups. In certa in  cases 
(A rgentina, Peru), when the ta r iff 
s tructures were changed, the tariffs  
exerted adverse im pacts on lower- 
incom e sectors. In o ther countries 
(Colom bia), a cross subsidy system  
fro m  h igh-incom e groups to  low - 
incom e groups was chosen.
•  W hen power u tilities are put on a 
sound financial foo ting  by means of 
pric ing regulations, there are red is­
tribu tive  effects between the owners 
of the power u tilities and the ir cus­
tom ers, especially sm all custom ers 
in captive markets (Chile, Peru).
•  The decline in the pace of rural elec­
trifica tion  d irectly  affects m eeting the 
needs o f the rural population and 
ind irectly  affects the ir productiv ity.
•  Privatization reduced the negotiating 
pow er of pub lic  secto r unions, lead­
ing in som e countries to  a red is tribu ­
tion o f politica l and econom ic power.
•  In certa in countries where pub lic  
en te rp rises  acted as a d isgu ised  
m echanism  fo r absorbing unem ploy­
ment, the process of privatizing and 
rationalizing the public sector has 
exerted a dual im pact: on the one 
hand, a sharp decline in the num ber
of employees w ith o u t any parallel 
social po licy to  reabsorb th is  m an­
power, as a ru le , c o n trib u te d  to  
increasing unem ploym ent rates; on 
the o ther hand, th is  phenom enon led 
to  increased productiv ity .
The repercuss ions  have been 
m uch m ore im portan t in the countries 
where the adjustm ents in the energy sec­
to r were associated w ith  ad justm ents in 
other pub lic  service sectors (te lecom m u­
nications, water, sewage system , etc.), 
w h ich were coupled w ith  ind irect effects, 
especially because o f increases in trans­
porta tion  costs. Salaried g roups, w ho 
before the ad justm ent benefitted fro m  low  
costs fo r  theses services and, o ftentim es, 
lost the ir em ploym ent during the general 
ad justm ent, were the ones w ho suffered 
m ost from  these changes.
6. Conclusions: Priority Guidelines
Sustainable deve lopm ent means 
that all households should be able to  meet 
at least the ir basic needs, inc lud ing ener­
gy needs. The objective is there fo re  to 
visualize a great m a jo rity  o f fam ilies per­
fo rm in g  the tasks of cooking, ligh ting, 
co m m u n ica tin g , p reserv ing  fo o d , and 
heating both effectively and practica lly  in 
keeping w ith  the ir needs, w ith o u t incu r­
ring an extreme burden on wom en and 
children, and w ith in  the ir econom ic con­
stra ints. There are increasingly more 
alternatives, in te rm s o f technology and 
energy products used, to  ensure the fu l­
fillm e n t o f these activ ities. This means 
that the goal o f su ffic ien t energy supp ly 
does not involve any pre-determ ined fo rm  
of energy.
The basic constra in ts  are econom ­
ic in nature: the lim ited capacity to  pay fo r 
energy services and make investm ents in 
insta lla tions fo r low er-incom e groups. In 
the rural sector, one has to  add high costs 
fo r supply ing scattered energy products, 
w h ich lim it accessibility.
The approach o f the s trategies 
applied to  reach these objectives, instead 
of the trad itiona l state o r p riva te-sector 
paternalism , should be based on e ffo rts  of 
the people supported by local o r national, 
state or nonstate ins titu tio ns  or agencies. 
There fore , a soc ia l po licy  spe c ifica lly  
focus ing  on energy shou ld  no t be the p r i­
ority ; rather w hat is needed is a broad
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social po licy that tackles energy needs, 
coupled w ith  a general developm ent p o li­
cy w hich, to  the extent possible, uses 
energy secto r instrum ents.
In the m arginal urban area, the 
extension o f energy supp ly  is an objective, 
but im p lem enting it tu rns  ou t to  be less of 
a problem  if there are m unicipa l standards 
to  define a given settlem ent o f the popula­
tion.
•  A com petitive  fuel m arket is able to 
develop its urban coverage w ithou t 
extensive regulation, since there are 
no regulations that ham per supply, 
other than security  concerns.
•  Power d is tribu tion  u tilities  in tu rn  are 
interested in expanding the ir service 
in cities under certain cond itions. An 
extrem ely effective approach involves 
the m andatory connection and su p ­
ply o f all custom ers w ho request ser­
vice at curren t ta riffs , but w ith  sup­
port fo r the u tilities  in the ir e ffo rts  to 
reduce techn ica l and nontechnical 
losses, in o ther w ords, to  avoid illegal 
connections. A w idespread practice 
involves granting subsidies to  those 
groups tha t consum e the least elec­
tric ity . The de fic it can be absorbed 
by the State or by o ther private cus­
tom ers. This w ou ld  im ply a cross 
subsidy, tha t could be viewed as an 
in d ire c t m eans o f re d is tr ib u tio n . 
Nevertheless, it is im portan t to  e lim i­
nate th is  type o f po litica l action when 
it does no t su itab ly focus on the sec­
to rs  tha t require its benefits.
vice w ould nevertheless be lim ited to 
high- and m edium -incom e groups. 
Since it involves netw ork service, like 
e lectric ity it is suitable fo r price d is­
crim ination, s triv ing  fo r ta riff s tru c ­
tu res tha t enable coverage to  be 
extended m ore rapidly.
In any case, energy supp ly should 
be an element to  be considered in housing 
policy and urban developm ent policy in 
general.
In the rural sector, reaching energy 
supp ly objectives is far m ore d ifficu lt due 
to  the high cost of energy supp ly  expan­
sion and the high degree o f poverty. The 
strategy is based on the partic ipation of 
consum ers  in supp ly, com p lem en ting  
central supply w ith  decentralized system s, 
and applying a system ic approach invo lv­
ing the in tervention o f various players.
• The power u tility  extends the central 
system  by means o f networks until 
the p ro fita b ility  o f the add itiona l 
extension reaches its low est point. 
The State or its decentralized branch­
es, by means o f power d is tribu tion  
u tilities, can intervene in the financ­
ing or investm ent o f the power in fra ­
structure  to  enhance coverage.
• Beyond the fron tie r o f power expan­
sion by means o f networks, decen­
tralized technologies can be applied. 
In sm all remote settlem ents there is 
often the poss ib ility  o f tapping local 
hyd rau lic  po tentia l using m in i or 
m icro  power stations. Likewise, the 
tra d itio n a l diesel so lu tio n  can be 
replaced by o ther fo rm s of small 
power generation, using w ind energy 
o r biom ass, where supp ly provides 
them  w ith  the opportun ity  to ensure 
the sustainable exploitation of planta­
tions. The problem s of these stand­
alone system s are not so much tech­
nical as managerial and involve d iff i­
culties in term s of econom ic susta in­
ability. In these situations, the grass­
roots sectors need the support of 
local, national, and in ternational ins ti­
tu tions, as well as the in tervention of 
local power d is tribu tion  utilities.
•  For the  le a s t-fa vo re d  se c to rs , a 
reachable supp ly  has to  be provided. 
An e lem ent to  achieve basic e lec tric ­
ity  serv ice is the app lica tion  o f a 
res tric ted  subs idy  policy. In con­
tra s t to  the pow er sector, subsid ies 
fo r  tra d a b le  fu e ls  (LPG and 
kerosene) have one m a jor drawback: 
they  are d if f ic u lt  to  foca lize . 
Because o f th is , it is preferable not 
to  use them  as a socia l po licy  in s tru ­
m ent. Nevertheless, fro m  the po in t 
o f v iew  of env ironm enta l policy, they 
can be e ffective  in prevent the lo g ­
g ing o f fo rests .
•  The expansion o f natural gas service 
also contribu tes  to  d ivers ify ing sup­
ply; the cost characteristic  o f th is  ser­
•  Another option fo r provid ing an ener­
gy source to  a rural household fo r the 
purpose o f ligh ting , com m unicating, 
o r o ther low-wattage service is pho-
tovo lta ic  system s. The usefulness 
and feas ib ility  of th is  technology in 
the marginalized rural sectors have 
been tested in various countries of 
the region. Once again, the problem s 
these system s m ust cope w ith  are 
not technical; rather they are organ i­
zational. State support is s till im por­
tant. No state organization is needed 
to  ensure the penetration o f these 
technologies; but a financial co n tri­
bution to  the extent tha t it can be ju s ­
tifie d  due to  externa l, econom ic, 
social, and environm ental im pacts 
may indeed be needed.
Supply of energy needs (cooking, 
and heating) in the rural sector can 
continue to  be based, in the m ajority  
o f the countries, on biom ass if it is 
used In a balanced fash ion . 
Som etim es th is im plies the regulato­
ry in te rve n tio n  of, o r som etim es 
incentives from , local ins titu tio ns , 
w hether m unic ipa l o r the agencies in 
charge o f rural developm ent o r wood 
conservation and protection organ i­
zations, com bin ing conservation w ith  
the rational and sustainable explo ita­
tion  of natural areas.
In the countries and areas where 
deforestation has reached extreme
s itu a tio n s , all the  p layers in the 
ecosystem  have to  coord inate the ir 
respective explo ita tion. It may be 
essentia l, fro m  the env ironm enta l 
point o f view, to  use alternative fuels 
to  m itigate the s itua tion  and fin d  tim e 
to  come up w ith  a sustainable so lu ­
tion  (see next chapter).
Ensuring a supp ly  o f tradable fuels 
(LPG, kerosene, etc.) fundam enta lly  con­
tribu tes to  d ivers ify ing rural energy sup­
ply. In addition to  foste ring  opportun ities 
(support fo r the insta lla tion of storage 
facilities, etc.), one m ust con tro l prices 
because when the size o f the m arket is 
reduced, m o n o p o lis tic  s itu a tio n s  are 
enhanced, unless there are price contro ls.
This Is by no means the place to 
describe  a lte rna tive  te chn iques . It is 
im portan t to  h igh ligh t the ir potentia l and 
c la rify  the roles o f the d iffe rent players. A 
system ic approach means tha t the d iffe r­
ent players (national, provincia l, m un ic i­
pal governm ents and the energy, social, 
financial, and technolog ica l sectors, or 
in ternational cooperation, and the popula­
tion  as a whole) m ust collaborate and 
coordinate the ir activ ities to  suppo rt the 
e fforts o f persons s triv ing  to  achieve a 





Strictly  speaking, the environment 
is part of natural resources. The difference 
between the two stem s from  the fact that, 
before, the environment, especia lly air, 
was viewed as a free com m odity whereas 
traditional natural resources, such as fo s­
sil and m ining resources and even the 
land and forests, were considered scarce 
resources, w h ich  therefore meant that 
they had econom ic value. W hereas sub ­
so il and surface land resources are the 
subject of exp lo ita tion , environm enta l 
resources suffer the external effects of 
these activities. In national accounting 
system s, the dep letion  of natural 
resou rces, in c lud ing  environm enta l 
degradation, w ill have to be considered on 
par with physical capital depreciation so 
that national savings can be adequately 
quantified (see Annex II).
The present chapter therefore pro­
poses the term “natural resources” in 
addition to or in lieu of the environment, 
s ince these top ics w ill be dealt with as one 
single Issue ow ing to the cause-effect 
linkages and interactions they imply.
Indeed, there is a c ircu lar inter­
relation between the exploitation of land 
resources and environm ental resources. 
P roduction, consum ption, and d istribu ­
tion p rocesses invo lv ing fo ss il energy 
re sou rce s (coa l, h yd ro ca rbon s, etc.) 
emerge as determ inants of environmental 
im pacts on the a ir and the atmosphere. 
In turn, the quality of the environm ent 
exerts an im pact on su rface  resources, 
the so il, and water. The pollution and 
deterioration of water and so il entails an 
immediate lo ss  of productive resources, 
whereas atm ospheric pollution im p lies a 
d irect threat to health as a resu lt of su r­
face w arm ing and to the bases of life of 
future generations.
Natura l re sou rces and energy 
p rocesses intervene in various aspects 
and in d ifferent places in th is cycle. The 
susta inab ility  of th is cyc le  very much
depends on the intensity and form  by 
which energy products are explored, pro­
duced, transported, transfo rm ed , and 
used. Intensity and form  have repercus­
s ions on the quality of the atmosphere, 
the duration of forests, and the scope 
(du rab ility  over tim e) of fo s s il 
resources.
The d iscovery of adverse effects, 
which first became evident w ith the death 
of the forests in Europe in the eighties, 
placed the issue of em iss ions stemm ing 
from  energy p rocesses at the center of 
environm enta l concerns. A t firs t, it 
focused on the SO2 and NOx em issions 
from  large com bustion facilities (power 
generation) with their regional impacts, 
so lid  particulates, metal and chem ical 
substances em itted by industry, and 
transportation with their local impacts. 
The multiple inter-relations between ener­
gy and the environm ent are even more 
apparent in g lobal climate effects, which 
were confirmed again in the report from 
the S c ien tif ic  C o m m iss ion  of the 
Intergovernm enta l Panel on C lim ate 
Change (IPCC), which concludes that “the 
balance of evidence suggest that there is a 
d istingu ishable human influence on g lob­
al clim ate.”25 Likewise, the energy sector 
and the energy source m ix have been 
placed at the very heart of the d iscussion 
on CO2 em ission  reduction.
Latin Am erica and the Caribbean is 
part of the d iscuss ion  and has been the 
target of many actions, not because of its 
own C 0 2 em issions, which are very low, 
but because it is the region where the 
largest reserves of C 0 2 are located in the 
form  of forests; th is means it has a huge 
absorption capacity (see Inset 4.1).
Sector activities have also exerted 
d irect and indirect adverse im pacts on 
other m edium s such as water, soil, and 
land cover. That is why environmental 
objectives such as atm ospheric purity 
(lower em issions), so il conservation (low
25 See IPCC, "Science of Climate 
Change, 1995,” Report of 
Working Group I, Chapter 8.
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deteriora tion), the sustainable m anage­
m ent of firew ood (re foresta tion), the non­
po llu tion  o f water, the eco-com patib le  
m anagem ent o f foss il resource explo ita­
tion , and the sustainable management of 
hydro basins have become so im portant.
The energy sector perform s an 
im portan t role on tw o  fron ts , w hich in te r­
act w ith  each other: on the one hand, 
handling o f natural resources, and on the 
o ther hand, its im pact on the env iron­
ment. Since, at present, energy use is 
m ain ly based on foss il resources, the 
issue o f depletion o f energy resources as 
well as o ther nonrenewable resources has 
been the sub ject of m uch concern fo r the 
sector and its long-term  developm ent po l­
icy, tha t is, susta inab le  deve lopm ent. 
Therefore, objectives such as greater sus­
ta inab ility  o f program s fo r tapping foss il 
resources, aimed at m itiga ting  env iron­
mental im pacts and conserving natural 
resources, require that the w ide r use of 
renewable resources become a m ajor p ri­
ority.
1. N a tu ra l R e sou rce s  and the 




Preliminary estimates of World 
Bank working groups. See 
“Global Approach to 
Environmental Analysis," internal 
technical support paper for the 
project Monitoring Environmental 
Progress (see the report “A 




See World Bank, “ Ecuador: 
Poverty Report," World Bank 
paper, 1995.
This analysis is based on internal 
World Bank documents, especial­
ly “Global Approach to 
Environmental Analysis," internal 
technical support paper for the 
project Monitoring Environmental 
Progress.
As indicated in Chapter 1, LAC has 
an abundance o f natural resources both 
on the surface of its land (soil, flora, and 
fauna) and underground (m inerals, hydro­
carbons, and geotherm al energy). In addi­
tion, it has vast inland and sea w ater 
resources, a relatively unpollu ted a tm os­
phere, an abundance o f so lar radiation, 
and e x p lo ita b le  w ind  resources in va ri­
ous countries. This wealth of per capita 
natural resources in LAC seems highly 
satisfactory. An estimate o f the value of 
per capita natural capital (inc lud ing, land, 
foss il resources, and water) am ounts to 
US$18,400 per capita, w h ich places LAC 
above any o the r deve lop ing  reg ion, 
inc lud ing the M iddle East.26
It w ould  be a te rrib le  m istake to 
conclude tha t th is  relatively high average 
o f natural capital should not be the focus 
o f concern fo r  susta inability:
•  The wealth of natural resources is 
very d iffe rent in each country. The 
estimate fo r  Haiti tu rns  out to  be only 
US$200 per capita and fo r  Salvador 
US$570 per capita, whereas the va l­
ues calculated fo r Mexico am ount to 
about U S$12,000 per capita, fo r
Brazil and Venezuela, around 
US$21,000, fo r Chile US$30,000 per 
capita, and fo r  Argentina US$61,490 
per capita, not to  m ention Guyana at 
US$82,730 per capita and Surinam e 
at US$298,360 per capita. The aver­
age value depends heavily on popula­
tion density, the relative value o f the 
land and, to  a lesser extent, the abun­
dance of m in ing  and energy foss il 
resources (C hile , T rin idad  and 
Tobago, Venezuela, and M exico).
• The d is tribu tion  o f valuable land ow n­
ership is h igh ly uneven w ith in  the 
countries them selves, in Ecuador, 
fo r  example, on ly 3%  of the farm  
units own about 50%  of all fa rm ­
land.27
• The explo ita tion o f foss il resources 
increased m ore rapid ly in the seven­
ties than gross dom estic product, 
especially as o f 1977. In real term s, 
the m arket value of natural resources 
use (p roduction ) in 1982 am ounted 
to  400%  of the value fo r 1970, rising 
from  3%  of GDP in the la tte r year to 
7%  in 1982. This value remained 
high until 1985 and only as o f 1986 
did a downward trend becom e appar­
ent.28 It is clear that th is  behavior of 
the  p ro d u c t o f na tu ra l resource 
exploitation has been decisive ly in flu ­
enced by crude oil price patterns. 
N evertheless, it is im p o rta n t to  
emphasize that, in term s o f physical 
am ounts, the ex trac tion  o f foss il 
resources has grow n steadily in LAC 
since 1975. In add ition  to  th is deple­
tion o f foss il resources, there has 
been land deteriora tion, whose value 
is hard to  quantify.
• If the natural capital were to  decline 
gradually (w ith ou t the depletion of 
fo ss il resources o r env ironm enta l 
degradation), dem ographic g row th  in 
itse lf w ould  be enough to  reduce the 
per capita natural capital. Over the 
last 25 years, the im pact o f th is  facto r 
am ounts to  36% .
2. Environm ental Impacts of the Energy 
Sector
The env ironm en ta l im pac ts  o f 
energy activ ities are m ultip le : air, water, 
and land po llu tion in the cities due to  the 
em ission o f SO2  and NOx, gases, lead and
50
other heavy metals, as well as d ifferent 
tox ic  m ateria ls and untreated discharges 
from  energy use and trans fo rm ation  activ­
ities; river po llu tion  due to the production 
o f b io-fue ls; and in the rural sector the 
loss of so il due to unplanned human set­
tlem ents, inappropriate land use, m ining, 
and the bu ild ing o f hydropow er dams. 
The im pacts on the atm osphere and the ir 
in ter-re la tion w ith  the evolution o f the 
forests seem to be the m ost im pressive, 
despite the o ther im pacts.
To these d irect im pacts of energy 
activ ity  on the atm osphere and, to  a less­
er extent, on fo res t resources, m ust be 
added ind irect im pacts stem m ing from , 
fo r example, the exploration o f hydrocar­
bons in fragile  ecosystem s such as the 
Am azon reg ion , w here e ros ion and 
destruction o f b iod ivers ity  occurs not so 
much because o f the exp lora tory activities 
them selves (bu ild ing access fac ilities  fo r 
exp lora tion, p roduction , and transport, 
such as oil, gas, and power lines) but 
because of later human settlem ents (fac il­
itated by the opening up o f energy ac tiv i­
ty ) and the in tensifica tion o f land use in 
the hydrograph ic basins, partia lly fostered 
by the construction  o f the dam s and 
reservoirs, w h ich  has contributed to  ero­
sion and sed im entation. Nevertheless, 
environm enta l po licy  has made im portant 
progress (see Insets 4.1 and 4.2).
2.1 Emissions into the atmosphere
As a result o f the activ ities that 
produce tox ic  emissions into the a tm os­
phere, em iss ions  w ith  s tr ic t ly  local 
im pacts  (p a rticu la te s , chem ica l s u b ­
stances, etc.) are d iffe ren tia ted  from  
those tha t exert regional im pacts, such as 
SO2  and NOx, and global im pacts, such as 
CO2 . The use o f CO2  vo lum es as an ind i­
cator to  represent the behavior o f a tm os­
pheric em issions from  the energy sector 
is justified  in LAC, because there is a high 
corre lation w ith  the em ission o f these 
gases since SO2  and NOx m itigation tech ­
nologies have never been im plem ented.
In LAC, tota l C 02 em issions s tem ­
m ing from  the energy sector rose from  
664 m illion  to  1,008 m illion  tons (that is, 
by 5 2% ) between 1970 and 19 9 0 .29 
Bearing in m ind that the grow th  o f other 
em issions has been on the same order, it 
should be observed that LAC em issions 
have risen at a s low er pace than in other
parts o f the w orld  and have remained at a 
relatively low  level. In 1990, total C 02 
e m iss ion  o f Latin Am erica and the 
Caribbean accounted fo r only 5.8%  of the 
w orld  total (Chart 4.1).
The behavior o f the above-m en­
tioned em issions indicator, in addition to  
being linked w ith  econom ic grow th rates, 
has been influenced by factors inherent to 
the energy sector, such as s truc tu re  
changes in the supply system  (rise o f 
hydropow er generation and the declin ing
Chart 4.1: World structure of CO2 emissions
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use o f firew ood) and, to  a lesser extent, 
technologica l m odifica tions in production 
and consum ption.
The countries o f LAC have m an­
aged to  achieve re la tive ly  s ig n ifica n t 
progress in reducing regional and global 
atm ospheric po llu tion from  the energy 
sector, w hich is m ostly clearly evident in 
the specific em issions. The specific em is­
sions o f C O 2  from  the tota l energy system 
declined by m ore than 20%  between 1970 
and 1990; the m ost im portant reduction 
(23% ) took  place between 1972 and 
1985.3Q Since 1985, specific  em issions 
have remained constant. 29
The m ost im portan t achievements 
in reduction took place in Brazil, where 
between 1970 and 1980 specific em is­
s ions from  the energy sector declined by 
one th ird, and the level achieved at tha t 30 
tim e has remained unchanged up to  1995 
(Chart 4.2). Mexico, however, managed 
to reduce by 15%  the specific em issions
See C. Suárez, "Diagnóstico de 
Impactos Ambientales de la 
Evolución Histórica del Sistema 
Energético de América Latina y el 
Caribe" [Environmental Impact 
Assessment of the Historical 
Evolution of the Energy System of 
Latin America and the Caribbean], 
Energía, No. 2, December 1995. 
See N. Di Sbroiavacca and C. 
Suárez, "Impacto de la Energía en 
el Desarrollo y el Ambiente de 
América Latina y el Caribe," 
OLADE-IDEE. 1992.
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of the energy sector between 1975 and 
1983, but th is decline was partially offset 
by later increases. In the Central 
Am erican and Andean subregions, the 
drop of this indicator was s low  but steady. 
In the Caribbean, as well as in the 
Southern Cone, no clear trends were 
recorded.
Chart 4.2: Evolution of specific CO2 emissions
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The ratio between specific em is­
s ions generated by the energy sector and 
the income level in the region shows a
downward trend (Chart 4.3), which would
be more marked if, at the extreme end of 
the range, there was not an atypical case
such as Trinidad and Tobago.
The last inventories of greenhouse 
gas em iss ions indicate that the em iss ions 
stem m ing from  the burning of forests 
exert, in many countries, a m u ltip lie r 
effect on energy se c to r em iss io n s . 
Nevertheless, it shou ld  be kept in mind 
that the energy sector contributes ind i­
rectly to these em iss ions as a result of the 
human settlements fostered by the im p le­
mentation of energy projects in the trop i­
cal rain forest.
Although the energy sector of LAC 
contributes little to g lobal or regional 
environmental problem s, it does however 
con tr ibu te  heavily to loca l po llu tion . 
Am ong these d irect effects, the fo llow ing 
shou ld  be underscored: a ir pollution due 
to chem ical substances (CO2, SO 2, NO*, 
etc.) and particulates (lead, soot, etc.) in 
large cities, produced by m otor vehicle 
traffic and industrial activities; local air 
po llu tion  from  particu la tes s tem m ing  
from  coal production; land and water pol­
lution from  oil explo itation or intensive 
alternative energy programs; and finally 
the loss of land due to the construction  of 
hydropower dams and reservoirs.
The average em ission  or pollution 
values, given as national estimates, do not 
reflect the loca l in c idence of these 
impacts. Even more eloquent than these 
averages are the specific examples: air 
pollution stem m ing from  m otor vehicle 
transportation and industria l activ ities in 
large cities (M exico City, Santiago de 
Chile), sp ills, and oil s lic ks  in the jungle, 
etc.
2.2 Energy concerns and involvement in 
reducing forest resources
In addition to the value stem m ing 
from  its deve lopm ent as a resource 
(wood, firewood, the products of its b iod i­
versity), the forests contribute other espe­
cia lly important functions for environm en­
tal su sta inab ility  su ch  as the ir CO 2 
absorp tion  capacity. Because of th is, 
humankind attributes specia l importance 
to LAC fo r its vast forest areas and, there­
fore, its huge capacity as a CO2 sink, its 
biodiversity, and other functions as well. 
Regardless of the fact that the reason for 
th is importance goes far back in history, 
involving other regions of the planet, the 
exp lo ita tion  of the ir own natura l re­
sources, their depletion, and the intensity 
of greenhouse gas production, the world
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Inset 4.1: Systematization and institutionalization 
of environmental policy
hopes tha t fo rests  in general, especially 
the reg ion ’s natural trop ica l fo rests, w ill 
continue to  perform  the above-m entioned 
role and therefore watches w ith  m uch 
concern th e ir deforestation.
The e lim ina tion  and ind iscrim inate  
use o f fo res t resources increase the load 
o f CO2  in the atm osphere and reduce, at 
the same tim e, the ir capacity to  absorb 
greenhouse gases, thus generating insta­
b ility  in the earth ’s life system ; if th is  per­
s ists it can lead to  critica l s ituations o f no 
return.
In the ten years between the m id ­
seventies and the m id-e ighties, the forests 
o f LAC declined by 5%  as a resu lt of 
steady inroads made by agricu ltura l and 
livestock activ ities, encroaching upon the 
fo res t.31 In m onetary term s, the total 
va lue o f the land has p robab ly  not 
changed much, since the transfo rm ation  
o f fo rests  in to farm able lands increases 
the ir value w h ile  the ir conversion in to 
grazing land d im in ishes the ir value. But 
the value of LAC resources probably has 
d im in ished considerably since the losses 
have been greater in te rm s of b iod ivers ity  
and o th e r in ta n g ib le  aspects .32 
Deforestation reached a ceiling in the m id ­
eighties.33
In som e regions, deforestation is 
the principal cause o f so il degradation and 
erosion; in o ther areas, however, th is  is 
only a secondary cause, and rather it is 
agricu ltu ra l and livestock activ ities that 
adversely affect the land. There are va ri­
ous reasons fo r  deforestation in Latin 
Am erica. The use o f w ood fo r energy pur­
poses is on ly one o f them , especially in 
Central Am erica and the Caribbean; th is 
use, however, is secondary  in o the r 
regions.34 The trends observed in the 
past in Central Am erican and Caribbean 
countries indicate a reduction in firew ood 
supp ly  and/or an increase in supp ly costs. 
As indicated in the preceding chapter, the
31 See, WRI, World Resources 1990-91, Oxford, New 
York, 1990.
32 According to the estimates of the Global
Environment Facility (GEF) and the World Resources
Institute (WRI), LAC has 28.6% of natural capital 
estimated in non-monetary terms, whereas its share 
amounts to only 8.7% in monetary terms. See E. 
Rodenburg et al., "Environmental Indicators for 
Global Cooperation," GEF, Working Paper No. 1, 
Washington, D.C., 1995.
33 See WRI, op. cit., page 42.
34 See WRI. op, cit., page 127.
A t the start o f the nineties, there was an  im portan t breakthrough in 
environm enta l p o licy  in  LAC. In  a lm ost a ll the countries, the leg a l fram e­
w ork an d  institutional structure o f  environm enta l policy have changed co n­
siderably. Various countries have m anaged to system atize efforts th at p re ­
viously had been isolated, scattered, an d  probab ly  h igh ly inconsistent in  
various areas an d  subsectors. A t the sam e time, there was been w ide­
spread  decentralization an d  citizens are  increasingly involved in the deci­
sions that affec t them . This task has becom e even m ore com plicated  with  
the reform s an d  b roader p rívate-sec to r participation in the energy subsec­
tors.
Concern fo r the environm ent em erged gradually  in so m e countries  
o f LAC in the sixties. The first activities to n o t only clean up the environ­
m e n t b u t also reduce em issions in the a ir  an d  w ater s tem m ing  from  oil 
industry  factilities, such as  refineries an d  wells, took p lace in  the energy  
sector. The state o il industries o f  Venezuela, Colom bia, M exico, B razil an d  
o th e r countries established environm enta l co n tro l units w ithin th e ir  
respective com panies. The o il industry's exam ple o f  incorporating envi­
ronm ental issues into its  activities was adopted  b y  com panies from  o ther  
subsectors (electric p o w e r an d  coal).
The im plem entation o f  ecological considerations depended heavily  
on the w illingness o f  the com panies in the d ifferent subsectors. The large- 
scale hydropow er projects o f  the eighties in the region included, on a reg­
u la r basis, studies on th e ir environm enta l an d  socia l im pacts, a t  the 
request o f m ultila tera l an d  b ilatera l financing institutions. The la tte r ins ti­
tutions p e rfo rm ed  an im p o rtan t role in  fostering the incorporation o f  envi­
ronm ental aspects Into general developm ent po licy  and, specifically, the 
establishm ent o f environm enta l im pact assessm ent studies, w hich eventu­
a lly  becam e m andato ry  fo r large projects.
A ir  pollution p rob lem s in large cities le d  som e o f them , such as  
M exico  C ity an d  Santiago de Chile, to  develop specific regulations fo r  
transportation an d  industry, including the estab lishm ent o f  specific ag en­
cies a im ed  a t im proving  a ir  quality. In  term s o f  national energy policy, 
environm ental considerations appeared in regulations focusing on fuel 
quality  and, in  som e countries, on the p rom o tion  o f  less toxic en ergy  p ro d ­
ucts.
O ver the last fe w  years, n e w  environm ental law s w ere enacted In  
m a n y countries o f the region. In term in is teria l environm enta l com m issions  
w ere organized, and, in  so m e cases, Environm ental M in istries  o r  Executive  
Secretariats w ere established. M unicipalities an d  even individuals were 
em pow ered  to participate in energy p ro ject decis ion-m aking processes. 
Nevertheless, in  m any cases, the rea l p o w e r o f these n e w  institutions is  still 
quite lim ited.
The cu rren t environm enta l debate focuses on the p o llu te r pays  
principle, the internalization o f  environm ental costs, an d  the resulting allo ­
cations. Nevertheless, in  the im plem entation o f policies to date, the m a jo r­
ity  o f  the m easures w ith environm enta l objectives in  LAC have been “co m ­
m and  an d  co n tro l." There have been virtually no incentive-type m easures  
(such as tax  discrim ination against energy products th at e m it a g rea ter  
am o u n t o f toxic substances) an d  very few  m easures based  on m arket 
m echanism s (tradable perm its  fo r  the em ission o f particulates a n d  sanc­
tions im posed  on urban h ighw ay use rights fo r  buses in Santiago).
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Inset 4 .2: Internationalization of environmental
issues
In LAC, local ecological problems are felt much more keenly than global 
problems. In fact, the contribution o f the Latin American energy sector to global 
and regional ecological impacts (greenhouse effect) is slight, especially because of 
low energy consumption and the relatively high share of hydroenergy reservoirs 
and dams for the generation of electric power. Therefore, the countries of Latin 
American may be considered the beneficiaries of an “outstanding environmental 
credit” whereas the industrialized countries, due to their high CO2 intensity and the 
disappearance of their forests, have over the years accumulated an ",environmental 
debt."
Although the latter countries do not view themselves as responsible for 
global ecological problems, they do understand that part of the solution lies in this 
region, more concretely speaking, in the conservation of tropical forests. A certain 
group of countries (to which the Caribbean countries belong), which are most 
severely affected by global warming, are advocating the application of strong and 
immediate measures for the reduction of C02 everywhere.
One group of coal- and oil-exporting countries (Venezuela, Mexico, Co­
lombia, and Ecuador) feels especially affected by the efforts of industrialized coun­
tires to reduce C02 emissions by levying taxes in these countries (for example a tax 
on C02) and by imposing environmental standards in the region on the exploration, 
production, and transport of oil for export. Both of these measures will curtail the 
export earnings of the region’s oil-producing countries. Further taxes on the con­
sumption of oil products and coal would lead to a decline in consumption, which 
is what is being sought, but it would also lead to a decline in sales in the oil coun­
tries. In addition, this would lower the prices of crude oil and coal. If, at the same 
time, more environmental costs are internalized in the region’s production chain, 
energy margins and revenues will drop even more.
Although, to date, the Europeans have failed to enact the introduction of a 
general tax on C02 in the European Union, there are nevertheless some countries 
that are making progress in this direction. The most critical point in a system of 
this kind is the equitable distribution of the tax and the use of the environmental 
funds stemming from it. Indeed, when externalities attain planetary levels and 
affect the entire world population, it seems reasonable that the distribution of these 
funds be made in accordance to some principle related to population. The use and 
application of these funds should, at the same time, focus on development and 
environmental protection objectives, as well as social equity.
The present description of the problems indicates that, regarding climate 
change, a multilateral agreement covering all environmental aspects within the 
framework of a New International Environmental Order is missing, although It is 
apparent that there is a noteworthy trend in this direction. Nevertheless, much time 
will be needed before it can materialize, as it was apparent in the conferences of 
Berlin in 1995 and Geneva in 1996, where no substantial agreement was drawn up.
Instead of agreements of this nature, bilateral instruments at the project 
level, such as debt-for-nature swaps, joint implementation, the program of mea­
sures to prevent climate change, etc., have been established, within the context of 
the Framework Convention on Climate Change of the United Nations Conference on 
Environment and Development held in Rio de Janeiro in 1992. While the debt-swap 
scheme (bilateral and commercial) has been applied in the majority of the region's 
countries, joint implementation has been limited to only a few specific countries in 
the region (Central America). Another specific instrument is the Global 
Environment Facility (GEF) of the World Bank and the United Nations Development 
Programme (UNDP), which focuses on differential investment financing caused by 
greater environmental protection in project development.37
backdrop to  th is problem  is a depletion of 
firew ood resources in certain countries o r 
areas. If the population has no access to  
any o ther alternative, th is depletion is 
quite severe, because it prevents the pop­
ulation from  m eeting its basic needs and 
does no t rem ove the pressure on fo rest 
resources.
2.3 Environm ent and poverty
The com m on denom ina to r o f the 
m a jo rity  o f environm enta l prob lem s in 
Latin Am erica and the Caribbean is pover­
t y ^  The m igra tion o f the poor to  m arg in ­
al regions, o ftentim es located beyond the 
agricu ltu ra l fro n tie r in the jung le  o r the 
m ountains, accelerates deforestation and 
erosion; m igra tion to  the m arginal zones 
o f cities also underm ines the s itua tion  o f 
the inhabitants, since here the fam ilies 
often have no basis fo r susta in ing them ­
selves.
It has been acknow ledged tha t 
poverty and the environm ent are in ter­
related problem s. This in ter-re la tion is 
s tarting to  be reflected in recent econom ­
ic and ecological po licy  proposals.3® This 
approach m ust also be extended to  ener­
gy policies. Therefore, in the m os t a ffect­
ed countries o f Latin Am erica and the 
Caribbean, it is increasingly urgent to  
im plem ent a decisive po licy  fo r  enlarging 
energy supp ly (see conclus ion to  the pre­
ceding chapter).
3. S cope  (D u rab ility ) of F o s s il Energy 
Resou rces
Regarding the use o f fossil energy 
resources and its susta inability, the d is ­
cuss ion  usua lly  focuses on the ra tio  
between proven reserves and cu rren t p ro ­
duction (R /P), tha t is, the num ber o f years 
tha t present production  can rem ain at the 
same level. Nevertheless, th is  is a static 
ind ica to r that requires cautious in terpre ta­
tion. The R/P ratio  in LAC grew over the 
last 25 years fo r all foss il energy p ro d ­
ucts, ow ing to  the in tens ifica tion o f explo­
ration, the application of new technologies
35 See ECLAC, Sustainable Development: Productive 
Transformation, Equity and the Environment, 
Santiago de Chile. 1991.
36 See Development and Environmental Commission for 
Latin America and the Caribbean, Our Own Agenda, 
IDB/UNDP, Washington/New York. 1930.
37 See C.l. Pérez and A. Umaña, "El Financiamiento del 
Desarrollo Sustentable” [Financing Sustainable 
Development], INCAE, Alajuela, 1996.
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in exploration and production, and a reap­
praisal based on h igher m arket prices.
M any ana lysts  believe that 
reserves w ill continue to g row  in the 
fu ture  by means o f the same mecha­
n ism s. Nevertheless, th is  belief stum bles 
against the certa in ty  that It is Im possible 
to have an in fin ite  am ount o f resources. 
The question is therefore when w ill the 
f in ite  charac te r o f these resources 
become apparent?
On the basis o f a dynam ic analysis, 
w h ich takes into account the level o f u lti­
mate resources (Chart 4.4), a better per­
spective o f susta inab ility  of the policy 
regarding nonrenewable energy resources 
can be o b ta in e d .^  On the basis of th is 
approach, the R/P ratio cannot increase 
but rather it w ill tend to  fa ll to a m in im um , 
where exploration and developm ent costs 
are equal to the econom ic value o f the 
resources (Chart 4.4.4).
Assum ing that the geological esti­
mates of the current ultim ate resources 
adequately reflect the ir defin itive availabil- 
ity39 and that the speed o f d iscovery o f 
reserves is maintained at the same pace 
as the one observed over the last few 
years, it can be concluded that a certain 
lapse of tim e w ill be needed fo r  these 
resources to become proven reserves: in 
the case of natural gas, fo r example, th is 
w ou ld  am ount to about 15 years (Chart 
4.4, from  1 to 4).
Assum ing that the trends observed 
in the exploration, explo ita tion, and in te r­
nal use o f the above-m entioned resources 
are maintained and by applying a model 
based on th is approach, the course of 
p roduction can be traced (Chart 4.4.3). 
The curve w ou ld  show  a peak and then a 
decline until reaching a point in tim e when 
g row th  of dom estic demand cannot be 
m et in increasingly more countries until 
fina lly  even the m ost rich ly  endowed 
countries are unable to  export.
38 See F. Figueroa de la Vega and 8. 
Bosl, “Production, Reserves, and 
Renewable Energy Sources In 
Mexico and the Andean Group," 
working paper, QLADE-ECLAC- 
GTZ, Quito, January 1996.
39 Historically, geological estimates 
of ultimate resources have varied 
to such an extent that present 
cumulative production is greater 
than initial geological estimates.
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It is clear that reality w ill not nec­
essarily ad just to  th is evolution, w h ich in 
addition to  assum ing that the estimate of 
u ltim ate resources w ill remain at the ir cur­
rent levels does no t take into account the 
technologica l changes that may affect all 
the  tre n d s  being considered. 
Nevertheless, bearing in m ind all o f these 
constra in ts, the progressive depletion of 
foss il energy resources in the w orld  and 
LAC im plies price hikes and changes in 
exploration, production, and consum ption 
patterns, w ith  considerable costs to  adjust 
to  the new conditions.
A single message arises from  this 
analysis, one tha t does not involve the lit­
eral consideration of the ce ilings over 
tim e that have been estim ated but rather 
the m ore qualitative aspects, that is, the 
cos ts  o f a d jus tm en ts  a fte r a rapid 
explo ita tion o f available resources. It is 
clear tha t th is  message w ill have a d iffe r­
ent content depending on the s ituation of 
available reserves and the ir exploitation in 
the d iffe rent countries.
In the case o f oil, the approach 
yields the fo llow ing  results: Mexico, if it 
keeps the same policy it has applied over 
the last few  years, w ill reach its oil p ro ­
duction peak in 20 years and w ill lose its 
status o f oil exporter in 30 years. For 
Ecuador, these critica l m om ents w ill be 10 
years earlier, whereas fo r Colom bia the 
figures are s im ila r to  those fo r Mexico. 
The oil fu tu re  o f Peru has yet to  be 
defined, because fo r many years it was 
engaged in very little  exploratory ac tiv i­
ties; nevertheless, it is clear that it cannot 
expect to  enjoy a s ituation s im ila r to  the 
ones estim ated fo r Mexico or Venezuela. 
O nly Venezuela can rem ain a m a jo r 
exporter over the long term . Because of 
its broader ultim ate resources and its less 
advanced exploitation, Brazil may be able 
to  maintain its level o f autarky shown in 
Chapter 1 fo r m ore tim e than Argentina.
In the case o f natural gas, a high 
susta inab ility  o f the curren t policy is only 
possible in Venezuela and Peru. Bolivia ’s 
export p rogram s w ill not be sustainable 
over a term  greater than 20 years and they 
w ill need back-up from  Peruvian reserves. 
M exico and Colombia w ill be able to  m ain­
tain the developm ent o f the ir gas on the ir 
dom estic m arkets if they intensify explo­
ra tion  and deve lopm ent o f th e ir gas
resources. Ecuador w o u ld  have 
resources to  develop a lim ited dom estic  
market, and A rgentina w ou ld  reach its 
peak in a few  years.
Regarding coal, C olom bia could 
fo llow  its policy w ith o u t encountering any 
lim ita tions fo r a long tim e, in v iew  of the 
resources it has available. M exico fo re ­
casts an increase in its coal im ports  w hich 
tu rns  out to  be sustainable in v iew  of the 
regional and w o rld  ava ilab ility  o f th is  
resource.
4. Renew ab le  Energy Resou rces
Regarding renewables, the con­
cern does not focus on the ir depletion and 
scope or durab ility  over tim e, bu t rather 
on th e ir optim al use. From the env iron­
mental v iew poin t, it is desirable that the ir 
share in the energy m ix grow  increasing­
ly. From the econom ic viewpoin t, capital 
availab ility needed to  take th is  fo rm  of 
energy has to  be taken in to account.
4.1 F irew ood  and w aste , b iom ass , and 
b iogas
The use o f firew ood as an energy 
resource is characterized by im balances. 
W hile in some areas, such as the Amazon 
region, available firew ood is no t used as 
an energy p roduct and firew ood waste is 
le ft to  ro t in standing forests o r areas that 
have been logged or is burned in farm land 
extension processes, in o ther areas, the 
lack o f any o ther alternative fos te rs  log­
ging, thus con tribu ting  to  deforestation, 
as in the Caribbean islands and certain 
areas of Central Am erica. The objective is 
therefore not to  reduce the use of fire ­
wood, w ood waste, or products such as 
charcoal but rather to  achieve a balance. 
This could include the p roduction o f fire ­
wood fo r energy purposes in appropria te 
areas.
In the case o f shortages, in add i­
tio n  to  the lack o f a lte rna tives , the 
absence o f title  rights over resources has 
perm itted ind iscrim ina te  access and log­
ging. The enforcem ent of entitlem ent 
rights leads to  contro lled use and can 
even fos te r the estab lishm ent o f a fire ­
w ood m arket w ith  incentives to  renew the 
resource.
As fo r the opposite  s ituation, the 
lack o f a market, possib ly due to  the exis-
tence of subsidized energy alternatives, 
leads to  wastage.
In the region, there are examples 
of a balanced developm ent o f firew ood in 
s ituations o f se lf-consum ption  but also 
th rough the m arket m echanism . A t the 
residential consum ption  level, the use of 
coffee shrub branches has reduced the 
logging fo r firew ood in Costa Rica and 
o ther countries. The energy use o f w oody 
biom ass o f the fo res ts  fo r industria l pur­
poses has a long history, w ith  high expec­
ta tions fo r its extensive application in 
Brazil and Paraguay (carbonization and 
gasifica tion o f firew ood); the renewed use 
o f firew ood waste in the paper and ce llu ­
lose industry  in Chile is notew orthy in the 
nineties.
W aste from  the wood, paper, and 
cellu lose, and sugar industries are h ighly 
appropria te fo r  the cogeneration o f elec­
tr ic ity  and heat fo r own use and sale to  the 
e lec tric  pow er g rid . In Guatem ala, 
Jamaica, Brazil, and other countries o f the 
region, im po rtan t steps have been taken 
in the sugar industry .4  ̂ The econom ic 
co n d itio n s  fo r  cogenera tion  have not 
im proved in the course o f the reform s, 
ow ing to  the relative depreciation o f elec­
tr ic ity  supplied to  the public grid . Thus, 
the s ign ifican t potentia l fo r  cogeneration 
in sugar m ills  has taken tim e to  m ateria l­
ize.
The energy recovery fro m  m un ic i­
pal so iid  waste is s till being studied and 
on ly  invo lves  p re lim in a ry  ins ta lla tion s  
(Brazil and Argentina).
The m ost im portan t biom ass use 
program  is the PROALCOL Program  of 
Brazil, im plem ented a fter the o il c ris is  of 
1973. Brazil managed to  substitu te  a con ­
siderable po rtion  o f its  gasoline use in the 
transporta tion  sector. A  positive element 
o f th is  program  is its con tribu tion  to  the 
coun try ’s autarky, the conservation o f fo s ­
sil resources, added value and em ploy­
m ent fo r the entire a lcohol industry, the 
reduction o f CO2  em issions, and oil con ­
se rva tion . Its d raw backs, however, 
include p rob lem s linked to  sing le-crop 
farm ing , w ater po llu tion , and a s lig h t eco­
nom ic loss fo r  the o il industry  to  the 
extent that there was a s lig h t decline in the 
prices o f o il and its products.
Despite the ir apparent econom ic 
advantages and many private exploitation 
projects, the production o f biogas by 
means of anaerobic digestion has not yet 
achieved any m ajor significance.
4.2 Hydropower
In the eighties, the expansion of 
hydropow er generation was considered to  
be the pivot of energy policy aimed at 
ensuring  g rea te r s e lf-su ffic ie n cy  and 
autarky, that is, reducing the dependence 
on im ported oil. The magnitude, long lead 
tim es, and cost overruns o f various pro­
jects and the absence o f fu ll-capacity  
operation have been added to the unex­
pected econom ic burden stem m ing from  
the capital in tensity and long return period 
w hich contributed to  the high indebted­
ness o f many of the region’s countries.
In add ition  to  its pos itive  im pact 
on se lf-su ffic iency , hyd ropow er has had 
a h igh ly  pos itive  effect on em issions. 
The m itiga tion  o f em issions as a resu lt o f 
the su bs titu tion  o f therm a l s ta tions  has 
no t been fu lly  appra ised desp ite  the 
acknow ledgm ent o f the breadth o f g lobal 
c lim a te  p ro b le m s . T h is  e ffe c t has 
becom e an asset fo r  the region in w orld  
negotia tions on s trategies to  prevent c li­
mate change.
There is s till a broad untapped 
hydro potentia l. OLADE s ta tis tics  sug­
gest the poss ib ility  o f increasing s ixfo ld  
the curren t hydropow er capacity o f 100 
GW.41
N evertheless, the  expansion of 
hydraulic expansion m ust address its own 
env ironm en ta l lim its  in those  places 
where increasingly larger extensions of 
land42 and the d isp lacem ent o f larger 
am ounts o f persons are required o r where 
it m ust com pete w ith  w ater use fo r  other 
purposes, m a in ly  irr ig a tio n . In ten ­
s ifica tion of land use in hydrographic 
basins, partia lly fostered by the construc­
tion  o f the dams, has contributed to  ero­
s ion and sedim entation, even in the reser­
vo ir itself. Settlem ent and deforestation in 
the hydrographic basin have produced in 
som e cases local clim ate changes so that, 
in certain extreme situations (El Salvador, 
Colom bia, Ecuador), the available capaci­
ty  and/or energy available have turned out 
to  be considerably below those that were 
planned.
See the Proceedings o i the 
Regional Seminar Legal 
Framework and Economic 
Characteristics o f Cogeneration in 
Latin America and the Caribbean, 
Monterrey, Mexico, OLADE- 
CONAE-GTZ.
See OLADE, Energy-Economic 
Statistics and Indicators o f Latin 
America and the Caribbean, June
1996.
There is no clear trend in the use 
ot land fo r new reservoirs. In 
several different regions of LAC, 
there are still projects whose 
implementation would entail the 
flooding of only small areas (1 to 
20 hectares per MW), whereas 
plainland projects involve up to 
1.000 MW per hectare (see 
Suarez, C., op. cit., page 136).
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4.3 S m a ll hydropower sta tions and other 
renewables: geotherm al, w ind, and 
so la r energ ies
Renewable energies managed to 
reach a certain level o f developm ent in 
LAC. Nevertheless, the current level is 
unsatisfactory, except fo r the use o f large- 
scale and m ed ium -sca le  hyd roe lec tric  
projects and geotherm al energy.
Nevertheless, it seems that a new 
phase in market penetration is beginning. 
The poss ib ility  o f build ing facilities using 
solar, geotherm al, w ind, and other energy 
below 10 M W  has increased considerably. 
There is no lack o f prom oters, financiers, 
know -how , o r m arketable techno logy. 
The po litica l w ill dem onstrated in national 
program s and the new international hem i­
spheric agreements recently subscribed 
to  seem very im portant. The reform s of 
legal fram ew orks and the sector’s s truc ­
tu re  in the region should provide new pos­
s ib ilities  fo r the in tegration and rem unera­
tion  o f se lf-producers, cogenerated ener­
gy producers, and private developers of 
sm aller pow er stations.
Compared to the previous s itua ­
tion , the theoretical cond itions fo r sm all- 
scale pow er production and cogeneration 
have im proved o r at least have become 
safer, since the term s fo r grid  connection 
and rem uneration have been more clearly 
defined w ith in  the new legal fram eworks.
In practical te rm s, the impacts o f 
the reform s on the expansion of renew­
ables in general, as well as cogeneration 
and energy efficiency, are still taking tim e 
to  be felt. The im plem entation o f an in ­
depth reform  in Chile and Argentina has 
not contributed much to  p rom oting the 
use o f renewables or cogeneration in elec­
tr ic  pow er generation, whereas these 
options have been more w ide ly accepted 
in some countries that adopted the lim ited 
liberalization o f Mexico, Costa Rica, and 
Guatemala.
One of the reasons fo r these h igh­
ly d isappoin ting results may be that the 
sm all-scale and industria l power p roduc­
ers o f Chile and Argentina do not belong 
to  any club or pool, tha t is, as mem bers of 
the bulk market, central d ispatch com m it­
tees, etc. They are viewed as lower-cate- 
gory supplies who oftentim es are not
linked to  any a ssoc ia tion , un ion , or 
defense group w ith  any kind o f political 
leverage. Local transm iss ion  righ ts  are 
not clearly defined and d is tribu tion  u tili­
ties are not obliged to  purchase o r tra n s ­
m it e lectric ity  produced by sm all projects. 
In addition, governm ents have not been 
able o r are not w illing  to  im p lem ent an 
effective incentive program  fo r  renew­
ables or cogeneration.
The relatively greater success o f 
renewables and cogeneration in countries 
w ith  lim ited re form s is due to  special p ro ­
gram s or legal provis ions. Guatemala 
prom oted the p roduction  o f e lec tric ity  
using biom ass in the sugar indus try  by 
means o f a specific program . The Federal 
E lectric ity  Com m ission (CFE) o f Mexico 
s ta rted  co o pe ra tion  w ith  in d u s try  to  
develop cogeneration and w ith  various 
p rom oters to  develop generation fueled 
by renewables. Costa Rica facilita ted the 
establishm ent o f sm all private sta tions o f 
up to  20 M W  w hich channeled private 
investm ent in th is  d irection.
Nevertheless, the high expecta­
tions  fo r th is  market, duly supported , do 
no t involve renewable energy techno lo ­
gies in sm aller units such as sm all pho to­
volta ic plants designed fo r decentralized 
energy supply. The massive d issem ina­
tion  of these fac ilities  depends on support 
from  technical cooperation and the State. 
It has already been proven that partic ipa­
to ry  approaches are unsuccessfu l, and in 
o rder to  ensure the ir expansion individual 
projects have to  be grouped under one 
single package and need a p rop itious  
fram ew ork and decisive system ic support.
The sm all pow er sources based on 
renewables are appropria te to  meet the 
power demand of rem ote com m unities.
As indicated previously, som e of 
the LAC countries, w ith  strong support 
from  bilateral and m ultila tera l coopera­
tion, are beginning p rogram s to  prom ote 
rural e lectrifica tion on the basis o f renew­
ables (hydropower, w ind  and photovo lta ic 
solar energy).
5. Conclusion: P rio r ity  G u ide lin es
The p reserva tion  o f natura l 
resources and the environm ent are obv i­
ous objectives fo r sustainable develop­
ment: rational use o f energy; substitu tion
of energy products w ith  high contents of 
tox ic  substance fo r  clean energy, especial­
ly the use o f renewables; and the applica­
tion of clean energy production, transport, 
and use technologies and processes.
The issue is when w ill these objec­
tives be achieved over tim e. The problem  
lies in the course of action that m ust be 
taken to ensure that these objectives w ill 
be reached. To date, the approaches have 
been m ostly  isolated, lim ited in space and 
tim e. Thus, the energy e ffic iency of cer­
tain industries in som e countries and the 
effic iency o f e lectric power use in a sector 
of a city have been enhanced, photovo lta­
ic system s have been d issem inated to  a 
certain extent in a given area of a country, 
sm all hyd ropow er s ta tions  have been 
re tro fitted and bu ilt in other countries, and 
a pro to type fac ility  fo r the clean use of 
coal has been com m issioned. In some 
cases even, a pro ject has been expanded 
into a national program , w ith  financial 
support from  a specific  institu tion .
Nevertheless, in very few  cases is 
it possible to  discern a system ic and w ide ­
spread policy approach. A policy of th is 
nature w ould  mean creating, at the least, 
equitable m arket cond itions fo r rational 
use of energy and the sm all-scale use of 
renewables. Energy sector reform s in the 
m ajority  o f countries have given little  
im portance to these top ics. Generally, the 
cond itions fo r rational use of energy and 
renewables have no t im proved m uch, 
even fo r cogeneration. Vertical breakup, 
restricted partic ipation on the market, and 
ta riff-se tting  schem es have done nothing 
to prom ote them .
The im pact that certain changes in 
rules can exert is evident in the boom  of 
natural gas use fo r e lectric power genera­
tion, because the technology is perfectly 
ad justed to  bus iness co n d itio n s , and 
above all, to the risk. This boom  may 
exert positive environm ental im pacts if it 
manages to reduce the use of coal and oil 
products in e lectric power generation. It 
remains to be seen w hether it w ill really 
contribute  to m itiga ting  em issions as it 
replaces the use of em ission-free tech­
nologies such as hydrogeneration.
At least it is apparent that efforts 
are being made to  m aintain the pace of 
grow th  of renewable energy technologies 
and rational use of energy but, as m en­
tioned before, w ith in  the fram ew ork  of 
fund ing  projects o r program s. These 
e ffo rts  w ill d e fin ite ly  no t change the 
course of events. There is no considera­
tion  of impacts and incentives in the rele­
vant parts of the legal fram ew ork  and the 
po licy that is being im plem ented. Quite 
on the contrary, in the m ajority  of coun­
tries, the prices of renewables do not even 
reflect opportun ity  costs; in various coun­
tries, prices s till encourage wastage or the 
use of the m ost po llu ting energy p rod­
ucts. And in those countries that have 
undergone a certain international price 
adjustm ent, there is no serious in itia tive 
to foste r the use o f renewables and penal­
ize the use o f rival energies that are toxic 
due to  th e ir external env ironm enta l 
im pacts.
For both econom ic (see Chapter 2) 
and social reasons (see Chapter 3), and 
especia lly  fo r  env ironm enta l and 
resource-conservation reasons, the coun­
tries should not a llow  these policies to be 
applied. The countries that s till do pro ­
mote the nonrational use of energy should 
change the ir approach as soon as possi­
ble. In the countries that have already 
im plem ented reform s and price ad just­
ments, the rules of the game of the m ar­
kets and energy use standards should be 
reviewed and developed not only so that 
the build ing of com bined cycle stations 
(us ing  natura l gas as feedstock) can 
become a profitable business but also so 
that w ind, geotherm al, sm all, and m ini 
hydro stations, as well as solar water 
heaters, can be installed.
The countries producing hydrocar­
bons and coal should be particu larly  in te r­
ested in the developm ent and application 
of clean technolog ies that reduce the 
em iss ions  s tem m ing  fro m  energy 
processes, consum ption, and above all 
transfo rm ation . This is where the respec­
tive energy chains have opportun ities fo r 
coord inating the ir activ ities and increas­
ing the ir added value. The industries of 
the coun tries  of LAC m ust becom e 
involved in the production of clean energy 
technology equipm ent.
Regard ing th e ir  in te rna tiona l 
stance, the countries of LAC should inten­
s ify  the ir e ffo rts  to  reach m ultila tera l 
agreements that com pensate the coun­
tries fo r the ir energy sector’s relatively 
benign im pact on the environm ent. The
concept of international equality o f oppor­
tun ity  in using the environm ent suggests 
tha t industria lized countries tha t tackle 
th e ir global environm ental problem s by 
internaliz ing costs and levying taxes and 
duties in the ir countries should share 
these revenues w ith  developing countries 
to  the extent that the latter have con­
tribu ted  to reducing global em issions.
M u ltila te ra lism  w o u ld  be very 
appropria te fo r the reg ion ’s countries, 
since the prevalence o f national approach­
es could lead to  trade reprisals, thus gen­
erating an even more pernicious fo rm  of 
unequal trade, im posing conditions on the
developm ent of natural assets w ith o u t 
co n s ide ring  co m p ensa to ry  m easures. 
Thus LAC should capitalize on the efforts 
it has made in the past to  m itigate  envi­
ronm ental damage.
A lthough m ultila te ra lism  is moving 
ahead slow ly, the countries could take 
advantage o f those new ins trum ents that 
already exist such as jo in t im plem enta­
tio n , debt sw aps, and the G lobal 
E nvironm en t F ac ility  (SEF). 
Nevertheless, it w ou ld  have to  ensure that 
a selective application and d iffe rent cond i­
tions  w ill not divide the reg ion ’s countries.
CHAPTER 5: ENERGY POLICY 
GUIDELINES FOR SUSTAINABLE 
DEVELOPMENT
1. Introduction and Recapitulation
The present chapter shou ld start 
with a remark that w ill help to put into per­
spective the need to begin sustainable 
development actions: with the depletion 
of nonrenewable resources and som e 
renewable resources and the deterioration 
of environmental resources, there w ill be 
increasing ly less econom ic and soc ia l 
options for the future. If th is situation is 
not overturned, human development w ill 
come to a standstill and the opportunity 
for po litics to promote th is development 
w ill be increasing ly curtailed, since over 
the long term political options depend on 
econom ic growth, wh ich  in turn depends 
on natural, physical, and human capital.
Only if actions are taken in the pre­
sent, keeping in m ind the need to maintain 
these assets in all o f their shapes and 
form s to ensure long-term  opportunities, 
w ill there be hope for embarking upon a 
sustainable development process.
If no action is taken to increase 
th is capital in general and preserve natur­
al capital in particular, the idea that po li­
tics can determ ine soc ioeconom ic devel­
opm ent w h ich , in turn , can develop 
resources over the long term  may well 
end up by being a s im p le m irage or illu ­
sion  fostered by an overestimation of 
political power.
In the previous chapters, the evo­
lution and situation of energy in terms of 
the three d im ensions of sustainable devel­
opment were analyzed. A  series of prob­
lems, insuffic ienc ies, lags, and risks to 
reach sustainab le development objectives 
were identified. P riority  lines of action to 
improve the situation w ith respect to each 
d im ension have been indicated, under­
scoring the fact that many of the problems 
are so  c lose ly intertw ined that a solution 
to one problem  in one dim ension must 
forcib ly consider its im pact on the other 
d im ensions.
Among the priority guidelines for 
energy policy, the objective of rationa l use 
o f energy  is noteworthy for its contribu­
tion to im proving the situation in all 
dimensions: increasing econom ic pro­
ductivity, reducing exposure to the risk of 
rationing or rising cost of energy inputs, 
enhancing the productive efficiency of the 
energy sector, m itigating pollution, fac ili­
tating the conserva tion  of natural 
resources, and even reducing household 
spending.
Another im portant gu ide line  is 
energy d ive rs ifica tion  and im proving  
access to a w ide range of products and 
technologies. This helps to ensure supply 
quality and security, opens up new pro­
duction opportunities, as well as socia l 
service and welfare options, and con­
tributes to conserving resources and m it­
igating toxic em issions.
The increasing use o f  renewable 
energy resources evidently also has posi­
tive m ulti-d im ensional impacts.
Another line of action with positive 
im pacts in many aspects is energy inte­
gration, whether in the form  of physical 
integration or market integration.
The latter approach im plies joint, 
m atch ing po litica l a ctions by various 
countries, whereas the other three are 
rather the outcome of a strategy to be 
defined w ithin each country. The defini­
tion of guidelines and the description of 
options for a sustainable energy develop­
ment strategy is the focus of the present 
chapter.
The p rev ious chapters mention 
several princip les for a suitable strategy: 
it has to be integrated, system ic, and 
w idespread  and shou ld  not function  
merely at the project level. On the basis of 
external conditions and the new institu­
tional scheme, this chapter tries to con­
ceptually systematize energy polic ies in
order to  configure  a strategy fo r susta in ­
able developm ent: objectives, approach­
es, instrum ents, players, and processes.
2. The S e c to r ’s  New Environm ent
and Trends
2.1 The energy  se c to r 's  em erg ing
organ ization
The re fo rm s th a t have been
applied, o r are in the process o f being 
im plem ented, in the State’s adm inistrative 
system , public enterprises, and energy 
system  m anagement have led (o r w ill
lead, after a more or less prolonged tran ­
s ition  phase) to  p ro found m odifica tions in 
the ir organizational structure . The s truc ­
tura l details o f the energy sector w ill be 
d ifferent, depending on the country, but it 
is s till possible to  underscore the ir m ost 
com m on features.
In a few years, the State w ill have 
w ithd raw n fro m  its entrepreneurial role in 
many countries, even in those areas con­
sidered strategic and o f public service. 
Companies under corporate law and using 
priva te-sector approaches w ill be per­
fo rm in g  these fu n c tio n s , a lthough, in 
term s o f ownership, they m ay be state- 
owned, private, or m ixed. Regarding gov­
ernm ent adm in is tra tion, the Central State 
w ill have transferred many o f its duties to  
provincia l and m unicipal entities.
In the energy sector, there is sh ift 
in ow nership structure , w ith  greater par­
tic ipa tion  o f the private sector, res truc tu r­
ing o f subsecto rs , o ften tim es vertica l 
breakup, the in troduction  o f elements of 
com petition  w ith  the subsequent need fo r 
regulation, and external opening up.
A new d is tr ib u tio n  o f w o rk  
between the State and the private sector 
has been established in the energy sector. 
The insets o f the previous chapter attem pt 
to  p rov ide  a genera l bu t system a tic  
overview  of the electricity, oil, and gas 
subsectors (Insets 2.1 to  2.3), the current 
s itua tion  o f energy m arket regu la tion 
(Inse t 2.5), the new institu tiona l fram e­
w o rk  o f environm ental concerns (Insets
4.1 and 4.2), and regional integration 
trends (Inset 2.4).
The new way o f m anaging the sec­
to r is c losely tied to  the role and nature of 
planning, an energy policy instrum ent that
has been h igh ly priv ileged in the past. 
The State s till d isplays a great deal of 
insecurity  w ith  respect to  energy develop­
m ent planning and developm ent p rocess­
es in the new m acroeconom ic and sec­
tora l ins titu tiona l scheme. The fo llow ing  
sections attem pt to  outline possible fu ture 
approaches to  an energy po licy  that w ill 
ensure sustainable developm ent w ith in  a 
new ins titu tiona l environm ent.
2.2 Trends of exte rna l cond it ion s
The conception of national energy 
policy m ust take in to  account the pre­
dictable situation o f external m arkets, as 
w ell as the behavior and expectations of 
im portan t external players w ho can in flu ­
ence the data o f the business they are 
interested in and even affect the m aneu­
verab ility  and op tions of a country.
W orld econom ic and energy m ar­
ket trends are h igh ly  relevant fo r energy 
policy:
• iow econom ic g row th  in in d u s tria l­
ized countries and greater buoyancy 
in some developing regions;
•  g row th  o f dem and in the w o rld  oil 
m arket w ith  im p lica tions fo r the con­
centration o f supply;
• rapid grow th  o f the rm oe lectric  gener­
a tion  in em erg ing  econom ies, 
increasing the em ission o f CO2  and 
other tox ic  substances;
• a larger vo lum e of in ternational ener­
gy trade;
• the estab lishm ent of new capital m ar­
kets and new financing schemes;
• the app licab ility  o f m arket forces to  
capital account m anagem ent; greater 
in ternational m ob ility  in the allocation 
o f resources and the e lim ina tion of 
constra in ts fo r  internal and external 
c re d it use, w h ile  reg u la tio n s  fo r  
attracting capital are made m ore flex­
ible (issuance o f share, bonds, and 
o ther titles);
• a general rise o f g lobalization, placing 
developing countries in a m ore d iff i­
cu lt s ituation but also p rov id ing them  
w ith  opportun ities, and com petition  
between countries fo r fo re ign  invest­
m ents, w h ich could be coordinated if 
am b itions  are curta iled o r partner­
sh ips  are es tab lished to  ensure 
greater benefits; and
• the concentra tion and d ifficu lt acces­
s ib ility  of technologica l developm ent.
The fo llow ing  po litica l trends are no tew or­
thy fo r the repercussions they can have on 
energy policy:
• the reassertion o t an ins titu tiona l 
fram ew ork  in w orld  markets, keeping 
in m ind  th a t g roup  o r un ila te ra l 
ac tions  to  in fluence  the m arke t 
(OPEC) are con tra ry  to  free trade;
• the fo rm ation  o f regional blocs;
• in ternationalization o f environm ental 
concerns;
• p rom otion  o f in ternational standards 
w ith in  the fram ew ork o f the OMC and 
others;
• redefin ition  o f the role o f m ultila tera l 
and in ternational cooperation agen­
cies, lesser p rio rity  fo r financing state 
energy p ro jec ts , and p riva tiza tion  
schemes of greater im portance w ith ­
in term s o f cond itiona lity;
• the inc lusion o f issues invo lving sus­
tainable developm ent, w ith  an envi­
ronm enta l bias, as part of the objec­
tives o f in ternationa l organizations 
and national states, where one o f the 
centra l issues continues to  be ener­
gy; and
• inc ip ien t consideration o f equity and 
energy issues.
In add ition  to  the previous, already 
visib le  trends, m odel trends shared by 
m ainstream  th ink ing  and supported by 
the th ink  tanks o f international organiza­
tions m ust be taken in to  account:
• consideration of assets and natural 
resources, as well as free availability, 
governed by m arket rules;
•  questioning the con tro l of assets of 
natural resources by the State;
•  e lim ina tion  o f restric tive  po lic ies fo r 
d irect fo re ign  investm ent to  exploit
new resources, enlarge and m odern­
ize existing developm ents, and in 
general absorb the benefits of techn i­
cal advances;
• e lim ination o f energy trade barriers; 
and
• the conso lid a tion  o f a subs id ia ry  
State whose legitim acy to  intervene 
stems from  its capacity to correct 
market im perfections.
3. Energy P o lic y  G u ide lin e s
3.1 Energy po licy  p rin c ip le s
On the basis o f the new national
organizational scheme and new interna­
tional coexistence and bearing in m ind 
experiences to date, a series of energy 
po licy princip les is being proposed to face 
internal challenges (reverting economic, 
social, and environm ental deficiencies) 
and external challenges (con tribu ting  to 
the com petitiveness o f national players 
faced w ith  g lobalization), w h ich can be 
used as general princip les to  form ula te  an 
energy policy fo r sustainable develop­
ment.
• All the countries o f the region have 
the ir own p rob lem s and op tions, 
requ iring  a va rie ty  o f so lu tio n s . 
Keeping in m ind the political and eco­
nom ic culture, as well as the basic 
operating cond itions, o f each coun­
try, the conclusion has been reached 
that there is no single, blanket recipe.
• It is not advisable to apply extreme 
m odels, but rather flex ib ility  and pru­
dence should be applied, nor should 
policies be judged o r selected on the 
basis o f ideologies but rather by ana­
lyzing the s itu a tio n , ob jectives, 
options fo r action, probable effects 
regarding all the d im ensions, etc. 
Paradigms can serve as a reference 
but not as mandates.
• A form al reform  of the pub lic  sector 
is not enough to foste r the private in i­
tiatives that are expected, the self­
organization o f com m unities, and the 
appropria te in tervention o f decentral­
ized entities such as m unicipalities. 
The policy should induce measures 
to  fom ent all o f these desirable in itia ­
tives. Even when it is apparent that in
many countries statism  has been o ffi­
c ia lly abandoned, the notion o f a ph il­
a n th ro p ic  state in both  p o litica l 
spheres and civic attitudes, especial­
ly in those areas that were previously 
governed by the State, such as ener­
gy se c to r m anagem ent, rem ains 
strong.
The concept of a self-regulated m ar­
ket (w ith  its elem ents o f supply, 
dem and, and price fo rm a tio n ) 
involves a series o f advantages, and 
therefore its im plem entation is rec­
om m ended in many parts o f the sec­
to r to  replace the concept o f public 
m onopoly and the concept o f se lf­
supply in the rural sector. Therefore, 
w herever feasible, markets should be 
m ultip lied , prom oting th is  system  but 
jealously con tro lling  its operation and 
the balance o f powers.
It has become evident that, in effect, 
it is possible to apply the princip le o f 
com petition  as a reference fo r the 
sector's organization and private-sec­
to r partic ipation in more sections of 
the energy sector than w hat was 
though t possible in past decades. 
Indeed there are less natural m onop­
olies in the sector that need regulated 
m arket schemes, when the corre­
sponding regulatory entities are cre­
ated. This observation holds true 
especially fo r more mature and larger 
markets, where the objectives o f p ro ­
ductive e ffic iency prevail over the 
objectives o f in frastructure  develop­
ment.
A reform  is a not an end in itself, but 
an instrum ent to  provide the sector 
w ith  better conditions to carry out its 
duties and achieve its objectives. 
Reforms, even when they are p ro ­
found (inc lud ing restructuring, regu­
la tion , a n d /o r p riva tiza tio n ) are 
unique developm ents in a coun try ’s 
evolution, although they may take 
place over a long transitiona l period. 
A fter reform , the processes become 
part o f everyday routine, eventually 
changing the course of the coun try ’s 
economy. Therefore, efforts m ust 
already focus on the post-re fo rm  era 
in those countries that are approach­
ing it.
• During the course of energy sector 
reform , w hich all the region's coun­
tries have undertaken sooner o r later 
and in one way o r another, a new d iv i­
sion of labor between the private sec­
to r and the State has been estab­
lished. Nevertheless, the State m ust 
perform  an im portan t role in various 
sector aspects:
* Sector m anagem ent, a fter the 
reform , assigns to  the State var­
ious prec ise du ties , w he the r 
m odified o r new, especially in 
the regulation o f m onopo lis tic  
markets. If these duties are not 
perform ed, the results that are 
being expected from  the reform s 
w ill not appear, especia lly  in 
term s of effic iency o f resource 
allocation.
* The re fo rm ed  system , even 
when it func tions  better in term s 
o f econom ic efficiency, does not 
autom atica lly  ensure that all the 
human developm ent objectives 
th a t soc ie ty  expects w ill be 
achieved, th e re fo re , the State 
m ust adopt a balanced and cau­
tious approach to  its subsid iary 
role and consolidate its respon­
sib ilities  regarding the susta in ­
ab ility  o f developm ent.
* In view  of the energy sec to r’s 
inherent characteristics (in te n s i­
ty  o f cap ita l and natura l 
resources, inves tm en ts  w ith  
s lo w  re tu rn , p ro d u c tio n  o f 
essential services and com m o d i­
ties fo r quality of life and the 
function ing  of social and p ro ­
ductive activ ities , m arked o li­
g o p o lis tic  o r ind ispu tab le  
m o n o p o lis tic  m arkets , heavy 
env ironm en ta l im pac t), it is 
indispensable that, in th is sector, 
m arket m echanism s are com ple­
mented by coord inating actions 
by the State, in m any cases 
indicative in character and in 
other cases using ind irect in s tru ­
ments o r actions.
* The princip le that the State has 
em inent dom ain over nonrenew- 
abie natural resources should be 
reasserted so that the ir use can 
be m onitored and directed.
• G loba liza tion  processes such as 
dom e s tic  libe ra liza tion  and the 
dynam ic forces stem m ing from  these 
processes should  not be viewed as 
forces that are superio r to  those of 
the State itself, thus perm itting  a sort 
o f laissez-faire approach. The State 
should not surrender Its prerogatives 
and s ink in to inertia, but rather create 
options and take advantage o f those 
that are available. Thus, fo r example, 
external financing sources may be 
cons ide red  as co m p lem en ta ry  
sources; likew ise, the role to  be 
played by fore ign investm ent m ust be 
defined and national capital m arkets 
consolidated.
• Due to  the lack of a supranational 
politica l power In charge o f regulating 
the actions o f globalized com panies 
and c o rre c tin g  the undesirab le  
effects they m igh t produce, national 
governm ents shou ld  take over these 
duties. It is im perative that the gov­
ernm ents o f the region identify  the 
national facto rs  they can contro l.
•  In international term s, the region’s 
cou n trie s  shou ld  coord ina te  and 
cooperate to  im prove the ir partic ipa­
tion in the institu tiona l fram ew ork of 
w orld  energy m arkets. They should 
also coord ina te  and conso lida te  
reg iona l stances in in te rna tiona l 
negotiations on environm ental Issues. 
W ith o u t go ing  in to  fu rth e r detail 
regarding the strategy to  be used to 
ensure these guidelines, it should be 
emphasized tha t regional energy inte­
gration exerts such decisive impacts 
on developm ent that it can be viewed 
as an energy policy principle.
3.2 En larged and m u lti-d im ens iona l 
ob jectives: sequen tia l approach 
to con flic t-so lv ing
Placing sustainable developm ent 
as the highest goal o f energy policies 
im plies enlarg ing the range o f secto r 
objectives. Chart 5.1 provides a v iew  of 
sustainable developm ent as an area in the 
shape of a large circ le in w hich three 
sm alle r c ircles representing the areas of 
energy and econom y, equity, and 
resources. The blank area is meant to  be 
the area o f po litica l susta inability, w hich 
serves as the base fo r the three others.
Interfaces between tw o and three d im en­
s ions  can a lso be observed in th is  
scheme.
The range o f objectives that have 
been presented by c lassification o f im pact 
dim ension is used once again in Table 5.1, 
but indicating a lis t of actions that w ill 
help to achieve these objectives. This 
w ide range o f objectives im plies an open­
ing up and reorienta tion o f curren t energy 
policy.
At present, the e ffo rts  being 
deployed to reorient energy policy toward 
susta inab ility  over the long term  have 
been displaced and conditioned by energy 
sector restructu ring  to  ensure com peti­
tiveness, an aspect that can be seen as a 
lim ita tion fo r sustainability. The trans ition  
and im plem entation phase of the reform s 
is s till In fu ll process o f development. 
Therefore, the energy policy o f the coun­
tries of Latin Am erica and the Caribbean 
faces a dual challenge: su itably im ple­
ment the reform s and prom ote long-term  
objectives, especially those involving sus­
tainable developm ent. But, as th is  phase 
com es to  an end, it w ill become apparent 
that the region’s energy problem s go far 
beyond mere reform .
Of course, not all the objectives are 
equally relevant fo r  each country ; fo r
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example, fo r countries that do not have an 
abundance o f foss il resources, the objec­
tives invo lving the rational exploitation of 
these resources are not as relevant as fo r 
those countries that indeed do have a 
wealth o f these resources.
The expansion o f objectives, taking 
in to  account various d im ensions, height­
ens the problem  of fo rm u la ting  policies 
w ith  m ulti-d im ensiona l objectives.
Table 5.1: Objectives and instruments of energy policy to ensure sustainable development
Dimension Objectives Actions/Instruments
Political Sustaining political Coordinating liberalization policies in the region
maneuverability Participating in organizations and forums
Maintaining international Setting up international coalitions
weight Separating sovereign from entrepreneurial functions
Breakup of political-economic Consolidating authority and autonomy of regulators
power Ensuring democratic control of regulatory functions
Security of installations during Consulting defense and domestic security authorities
conflicts Diversifying energy sources and countries of origin
External supply Drawing up long-term contracts
security Storing energy products for short-term shortages or outages
Economic Sufficient degree of autarky Promoting the development of national sources
Small energy share in imports Furthering the region's energy integration
Lesser weight of variable Diversifying exports
incomes in balance of payments Creating and administering income stabilization funds
and state budget Limiting risks in futures markets operations
Steady inflow of export earnings Applying instalments for taking eamings in order to provide incentives, instead of fiscal
Steady inflow of public measures
revenues Restructuring the State's budget toward investment in human resources
Taking energy eamings Promoting the rational use of energy (range of instruments)
Investment of revenues in other Ensuring orientation from prices to costs
forms of capital Structuring and regulating tariff-setting with incentives for energy savings
Low energy intensity Limiting the establishment of energy-intensive industries
Rational use of energy in Incorporating the subject of rational use of energy in urban policy
production sectors and Considering the rational use of energy in land use and the planning of transportation
transportation Considering the rational use of energy in traffic regulations
Energy efficiency in processes Creating and supervising competition in self-regulated markets
Productive efficiency in the Ensuring the sound functioning of regulation in regulated markets
sector Regulating cautiously the profitability of regulated enterprises
Sufficient sector financing Considering the competitiveness of the users of regulated services
High energy supply quality Permitting sufficient self-financing in the regulation of prices
Reliability of energy supply Giving impetus to interaction with domestic financial market players
Low energy supply costs Ensuring the access to international capital markets
Higher added value in energy Taking advantage of private-sedor management benefits
chains and related sectors Supporting the control of technical and nontechnical losses
Regulating the quality of sendees and energy products
Ensuring reserve capacity in regulation
Promoting internal development and transfer of technology
Ensuring technology transfer in regulations for foreign investments
Promoting an entrepreneurial environment for the sector (sendees for the sector)
Social Diversification of energy mix Promoting the transformation of energy produds in the country
Sufficient supply Promoting the production and purchase of efficient facilities
Access to efficient and Promoting the use and application of energy and appropriate technologies
appropriate energy products Promoting diversification of supply in urban areas
Coverage of basic needs Promoting basic infrastructure to extend access in the rural sector
High electricity coverage Creating energy markets in the rural sector
Supply of social services Reforesting and promoting energy plantations 
Ensuring ownership rights and regulating access to firewood 
Permitting price discrimination to foster market development 
Struduring tariffs that permit well-focused and transparent subsidies
Environmental/ Purity of atmosphere Internalizing external effects in energy prices
Resources Soil conservation PromoSng the penetration of dean energies
Sustainable managment of Assessing environmental impacts of projects and their consequences
firewood Creating terms of reference for sector activities and ensuring their compliance
Preservation of water tTefining fossil energy exploitation profiles and enforcing their compliance
Ecocompatible management of Defining norms, standards, emission ceilings, etc., in consumption sedors
hydraulic basins Creating and operating effective and practical compliance enforcement mechanisms
Sustainable profiles of fossil Creating contingency systems for all the installations
resource exploitation Fostering the development of appropriate emission mitigation technologies
Greater scope of fossil 
resources
Greater use of resources
Creating a legal framework and equitable roles for renewables
If in a m u ltid im e ns iona l po licy 
there are already conflic ts  between objec­
tives and inconsistencies between mea­
sures and objectives (undesirable sec­
ondary effects on the objectives o f th ird  
parties), these con flic ts  are s im p ly  m u lti­
plied when considering the o ther d im en­
sions.
Chapter I w arns that, despite these 
problem s, the sustainable developm ent of 
the energy sector is not only desirable but 
also possible. The so lu tion  fo r  these
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problem s can be found in procedures. 
The idea is not to  a ttem pt to resolve p rob ­
lems aside from  the dynam ic force o f the 
system s, but to  underscore the fact that 
the so lu tion  o f these problem s is part o f a 
process.
Policies w ill have to  identify the 
actions tha t exert a positive im pact on the 
m axim um  am ount o f objectives w itho u t 
adverse effects on any of them  (the w in- 
w in  so lu tion ). These respective actions or 
instrum ents already exist in energy policy, 
as we saw previously (p rom otion  o f ra tio ­
nal use o f energy, renewables, and region­
al Integration). This is m ore feasible in a 
s ituation in w h ich  the degree of achieve­
ment o f the objectives is less in the m a jo r­
ity o f d im ensions, a s itua tion  tha t prevails 
in m ost countries of the region.
Other actions may have con trad ic ­
to ry  e ffec ts  on va rio u s  aspects. 
Considering these actions to  im prove the 
pos ition  o f the co u n try  regard ing  an 
objective, colla teral actions m ust be car­
ried out to  stim ula te  the e ffo rt in other 
objectives o r avoid adverse effects on 
some o f them  (com pensatory so lutions, 
avoid a trade-o ff).
The dynam ics  o f deve lopm ent 
processes and po litics  enable th is  p rinc i­
ple to  be prom oted and to  make progress 
relatively m ore in one d irection and rela­
tive ly less in another. Therefore, policies 
and the in tensity o f actions s tem m ing 
from  them have to  be harmonized.
It is not enough to  conceive a 
strategy tha t resolves problem s once and 
fo r  all, progress shou ld  be achieved step 
by step, gaining experience and correcting 
m istakes along the way. The best po in t of 
departure to  set up, in practical term s, th is 
type o f strategy w ould  probably be an 
analysis o f cu rren t policy, firs t identify ing 
perverse incentives, that is, measures and 
instrum ents cu rren tly  in force tha t are 
curta iling  the achievem ent of one o r sev­
eral objectives. For example, one per­
verse incentive of the past, w h ich  was 
w idespread in the region, was m ainta in ing 
the price of energy products fa r below 
the ir econom ic costs. Another was, fo r 
example, m ainta in ing the price o f a p rod ­
uct tha t causes environm ental damage 
below  the price of a clean substitu te.
A second practical step w ould  be 
to  identify im pedim ents to reaching the 
objectives. There are m any obstacles of 
th is type in all countries o f the w orld . One 
obstacle is the exclusion o f sm all electric 
pow er generation capacity, o ften tim es 
based on renewables or cogeneration, 
from  the grid o r d iscrim ina tion  in access 
cond itions  fo r  these plants. Another 
example is the custom s d iscrim ination 
against renewable energy technology and 
equipm ent com pared to  convention tech­
no logy and equipm ent.
. Finally, the poss ib ility  o f in troduc­
ing sound incentives w ill have to  be s tud ­
ied in order to  achieve sustainable devel­
opm ent objectives, such as fo r  renewable 
energy technologies, rational use o f ener­
gy, etc.
3.3 P o lit ic a l instrum ents
Table 5.1 sum m arizes the m ost 
relevant actions of sustainable develop­
m ent along w ith  objectives. The actions 
are defined generally and w itho u t ind icat­
ing in te r-re la tio n s  between them  
Nevertheless, some of the actions involve 
various possible instrum ents. Specific­
ally, where the action “ p rom ote” is ind i­
cated, the entire range previously present­
ed should be considered, from  in fo rm a­
tio n  to  regu la tion  and m andate. 
A fterw ards, they shou ld  be structured 
hierarchically, an aspect tha t we do not 
intend to  deal w ith  in the present chapter.
The changes in the role o f the State 
w ill im p ly  a p ro found  change in the 
m odalities of energy policy im plem enta­
tion, The State w ill no longer perform  a 
leading role, d irectly  m anaging energy 
supp ly by means o f sector institu tions 
.and enterprises and con tro lling  variables 
such as investm ents and prices.
Nevertheless, even when the State 
has abandoned these m odalities o f d irect 
contro l, it s till has at its disposal a broad 
spectrum  o f instrum ents, as indicated in 
Table 5.1, w ith  a w ide variety o f character­
istics, w h ich to  date have been used only 
sligh tly , to  achieve its objectives:
•  so ft instrum ents, such as in fo rm a­
tion, tra in ing, prom otion  o f research 
and technological developm ent;
• more intrusive instrum ents, such as 
fiscal incentives, subsidies, and taxes 
(inc lud ing  the taking o f revenues and 
the ir red is tribu tion) and even public 
investm ents;
• instrum ents that provide new oppor­
tun ities fo r new players, such as the 
establishm ent of m arkets that until 
then did not exist (creation o f trad ­
able ow nership rights, licenses); and
• instrum ents that lim it, in d iffe rent 
ways, the sphere of action of the 
p layers, es tab lish in g  fram ew orks , 
rules o f the game, and regulatory 
s tandards , sa nc tion ing  certa in 
actions in the ir m ost restrictive form , 
arranging actions, etc.
Energy policy instrum ents can be 
divided into tw o m ajor groups. One of 
these groups is com prised of instrum ents 
linked to  the organization of structures 
and procedures, w hich have to be set and 
m a in ta ined  w ith o u t any substan tia l 
changes fo r long periods of tim es, thus 
perm itting  greater security fo r the expec­
tation of players, w hich means lesser risk,
• energy p roduction chain s tructures;
• institu tiona l organization (ow nership, 
rights, m arket structure , and ob liga­
tions);
• transaction rules; and
• standards and lim ita tions.
The other g roup contains in s tru ­
ments that are appropria te to  actively 
intervene in sector m anagem ent over the 
short and m edium  term , in o ther w ords, 
interventions that are variable, such as:
• in form ation;
• measures of persuasion;
• research;
• education and tra in ing;
• fisca l incentives (trans fe rs , su b s i­
dies, and taxes); and
• public investm ents
These in terventions do not have to 
be abrupt but rather m ust be the outcom e 
o f a previously announced and transpar­
ent policy, in order to  avoid any unneces­
sary instab ility  fo r the players involved.
Thus, once the changes related to 
the firs t group of po licy instrum ents have 
been introduced, the State’s in trus ion  by 
means of its energy policy w ill be much 
m ore in d ire c t and a lm o s t exc lus ive ly  
linked to the second group of in s tru ­
ments.
Thus, prices, inves tm en ts , and 
energy supp ly  in genera l, ju s t like 
demand, w ill be the outcom e of various 
factors, and the State w ill con tro l oniy 
som e that are relevant, such as subsidies 
and taxes.
These s truc tu ring  policies, on the 
one hand, and transparent in tervention, 
on the o ther hand, should be com bined, if 
possible, w ith  o ther general axes: o u t­
w ard integration and inward decentraliza­
tion.
• The need to harm onize polic ies w ith  
ne ighboring  countries  to  fac ilita te  
energy in tegration should be taken 
into account.
• The role of the State should be clas­
sified at decentralized levels, espe­
cia lly the ju risd ic tion  o f m un ic ipa li­
ties and provinces w ith  respect to 
energy.
• N on-energy  ru les (env ironm en ta l 
regu la tions, etc.) that have m ajor 
im p lica tions fo r  the energy sector 
should match energy rules.
Chart 5.2 provides a picture o f the 
d iffe ren t axes of th is  energy policy and its 
instrum ents.
3.4 Approaches and p rocesses
3.4.1 In teg ra ted  a nd  s y s te m ic  
approach, shared  respon s ib ility , 
s itu a t io n  in  the ap p rop ria te  
sphere
The po litica l approach from  the 
energy perspective should be inserted in a 
m ore general context, because the energy 
sector, as a subsystem  tha t meets human 
needs, interacts w ith  the o ther p roduc­
tion , tra n sp o rt, d is tr ib u tio n , and co n ­
sum ption  subsystem s.
It has been observed that many 
susta inab ility  prob lem s stem m ing from  
energy secto r im pacts are closely inter­
related w ith  o the r sectors  o f activ ity . 
Suffice it to m ention, as an example, the 
p rob lem s appearing in certa in h yd ro ­
graphic basins where there has been an 
unbalanced use o f land and water, espe­
c ia lly  as a re su lt o f the b u ild in g  of 
hydropow er s ta tions and extensive fa rm ­
ing, d im in ish ing  overall p roductiv ity  and 
even leading to drastic  land depreciation. 
Another example involves susta inab ility  
problem s stem m ing fro m  urban trans­
porta tion, inc lud ing very low  p roductiv ity  
and unbearable a ir and noise po llu tion, as 
well as o ther liv ing quality problem s fo r 
the population.
In o rder to  tackle th is  type o f p rob ­
lem, an integral approach is needed, one 
that goes fa r beyond the energy secto r’s 
policy, covering the entire range o f m acro­
econom ic, industria l, social, and env iron­
m ental policies.
Basing developm ent on the partic ­
ipation o f players at d iffe rent levels (local, 
national, and even in ternational or supra­
national) and o f d iffe ren t types (private 
and public) im plies a systemic approach 
fo r  po licy conception and im plem entation. 
Th is m eans tak ing  in to  accoun t the 
actions o f many players, each one han­
dling o f w ide range o f instrum ents as a 
result o f po litica l-econom ic opening up.
In order to achieve the objectives 
that were listed, the State can rely on cer­
tain aspects, on m arket forces, and espe­
cia lly on effic iency measures, since in the 
energy sector, the State should be more 
w atch fu l so that the m arket and com peti­
tion  w ill reach the results that are being 
sought. Nevertheless, there are many 
other areas where it should act on its own 
in itia tive, in som e cases organizing m ar­
kets where there are none and in others 
con tro lling  any im perfections that m ight 
arise.
Therefore, the policies and actions 
that are to be applied in the energy sector 
require a system ic approach, as w ell as 
analogous e fforts in the other sectors. In 
a d d ition , th is  approach requ ires the 
involvem ent o f players that are the both 
the protagonists and target o f sustainable 
developm ent, such as the powers o f the 
State (executive, legislative, and judicia l 
branches) at d iffe re n t levels (centra l, 
p rovincia l, and m unic ipa l), as well as 
com pany representative^, w orkers, and 
the rest o f society because sustainable 
developm ent is a shared responsibility 
that is unavoidable and is com patib le  w ith 
dem ocra tic  system . W hile  the la tte r 
establishes a po litica l m echanism  fo r 
social coexistence, sustainable develop­
m ent prom otes equ ilib rium  in meeting 
social needs, w hich ensures th is  coexis­
tence.
Since considerations tied to the 
susta inab ility  o f developm ent im ply an 
enlargem ent o f policy objectives and in 
v iew  of the changes in the role o f the 
State, p riva te -sec to r players, and the 
nature of new instrum ents available, the 
countries w ill have to rebuild the energy 
secto r’s assets s tructure  and its relations 
in the State’s organization and the energy 
policym aking m odalities. For th is, a learn­
ing process is necessary to  assim ilate the 
new m odalities o f operation, responsib ili­
ties m ust be defined, and strategies that 
com bine appropriate instrum ents m ust be 
developed
The details o f redefin ing the d iv i­
s ion o f labor and the roles between the 
public and private sectors, as well as the 
appropriate m ix o f instrum ents, depend 
on the cond itions of each country.
3.4.2 D eve lopm ent from  the bottom  up:
“ liv in g  s p a c e "  and  re sp o n s ib il i­
t ie s  a t d iffe ren t le v e ls
The basic idea behind the system ic 
approach and shared responsib ility  is that 
all the players shou ld  be involved in 
resolving problem s, especially h igh ligh t­
ing those tha t are affected by or involved 
in these problem s, since the u ltim ate 
overall goal is sustainable development, 
whose target and subjects are persons.
The reference system  fo r design­
ing policies is space, where people live 
and act, that is, the ir living space. This 
liv ing space is not only the tangible area 
(the env ironm ent in the s tric tes t sense of 
the te rm ) where a person lives, it is also 
the intangible aspect o f th is  area, that is, 
the set o f cond itions, aptitudes, skills, 
righ ts , o b liga tions , and o p po rtun ities . 
Local com m unities and social groups, in 
one way or another, share all of these 
aspects.
Designing policies to im prove this 
liv ing space (w hich has been downgraded 
and o ftentim es considerably reduced in 
size) and to  recover it (where it has been 
lost), means adjusting the po licy ’s per­
spective to an approach fro m  the bottom  
up. Nevertheless, the responsib ility  over 
th is  living space does not always lie w ith  
the grass roots. This responsib ility  there­
fore  has to  be determ ined according to  the 
scope and effectiveness of the policy 
action. Thus, in the post-re fo rm  era, 
areas where problems occur have to  be 
identified and activ ities and responsib ili­
ties have to  be inter-related so tha t actions 
can be taken.
In addition, some objectives and 
issues do not d irectly  affect the concrete 
liv ing space of citizens, they only do so 
indirectly, such as the taking and use of 
energy revenues. A lthough it may be nec­
essary fo r  citizens to  supervise the use of 
these revenues depending on the objec­
tives o f society, negotiations on the taking 
o f revenues shou ld  no t necessarily  
involve the grass-roots  of society. There 
are top ics w hich, because o f the ir charac­
te ris tics  and handling, pertain exclusively 
to  top-level governm ent institu tions.
S tarting from  the bottom  and m ov­
ing up, the politica l spaces of the m un ic i­
palities or regional (such as provinces), 
country, or supranationa l entities have to  
be identified since certa in responsib ilities 
are transferred by the countries. The 
m unic ipa lities are the po litica l entities that 
should exert the m ost influence on the fo l­
low ing tangible liv ing spaces:
• Cities, fo r  the organization o f housing 
and industria l, com m erc ia l, tra n s ­
porta tion, and pub lic  service ac tiv i­
ties and the construc tion  o f the ir 
respective facilities.
• Rural areas, fo r  iocal s tru c tu re s , 
housing, fa rm ing  and livestock devel­
opm ent, fo res t and energy and m in ­
ing activities, as w ell as the insta lla ­
. tion  of in frastructure .
The interm ediate levels o f respon­
s ib ility  should be m in im um  (one o r tw o) 
u n til cen tra l gove rn m e n t a u th o r ity  is 
reached.
Tangible liv in g  spaces do not 
exactly  m atch p o litica l d e lim ita tio n s ; 
som etim es they are sm a lle r than the 
extension o f a m unicipality, in o the r cases 
they are much larger. As a result, living 
spaces of d iffe ren t sizes can be delim ited 
according to  the top ic  and type o f inter­
relation. For example, many hydrograph­
ic basins are much m ore extensive than 
m unicipa l te rrito ries, and they som etim es 
even stretch beyond a given co u n try ’s 
boundaries. On occasion, the m un ic ipa li­
ty  provides the space fo r acting, pe rm it­
ting  the self-organization of the popula­
tion.
The decentra lized  agencies, 
w hether state o r private, deserve a fa r 
more im portan t role in the fo rm a tion  o f a 
m ore efficient, equitable, and dynam ic 
energy structure . Therefore, the trends 
to w a rd  decen tra liza tion  o f the State 
shou ld  be taken advantage of and p ro m o t­
ed to  create new options fo r rural devel­
opm ent and integrate energy actors into 
urban developm ent concepts, delegating 
to  the m unic ipa lities responsib ilities  to 
favor a lifestyle that is com patib le  w ith  the 
better use o f energy.
A n o the r g roup  o f p layers tha t 
should be m uch m ore involved is the large 
consum ers and the organizations repre­
senting consum er groups (cham bers of 
com m erce, industry  and transporta tion  
associations, housewives, etc.), at the so-
Inset 5.1: Rational use of energy
called m iddle level. Insets 5.1 and 5.2 
provide the structu re  fo r  a policy w ith  a 
system ic approach to  better achieve cer­
tain sustainable developm ent objectives.
In many countries, the objective 
rational use o f energy is already one of 
the p rincipa l goals o f energy po licy (Inset
5.1). In o the r w ords, a ttem pts are being 
made to  ensure high effic iency in all ener­
gy uses, especially, by order o f im p o r­
tance, in industry, transporta tio n , and 
households.
Finally, it has been dem onstrated 
that the top ic  sustainable development of 
biomass, in various countries and areas 
w ith in  the countries, is a fundam ental 
issue fo r social and environm ental sus­
ta inability. Inset 5.2 provides elements 
fo r a po licy aimed in th is  d irection.
3.4.3 P ro ce sse s  a nd  functions o f the 
cen tra l State: p o licym ak ing  and  
d e c is io n -m a k in g , coo rd in a tion , 
p lann ing , in form ation, and  m on i­
to ring
As indicated previously, as a result 
of ins titu tiona l changes, the opening up to  
priva te-sector partic ipation, decentraliza­
tion, and res truc tu ring  of the State and 
dem ocratization, new energy po licym ak­
ing and dec is ion -m aking processes are 
being im plem ented. In addition, focusing 
attention on sustainable hum an develop­
ment as a policy guideline requires new 
decis ion-m aking approaches, based on 
social consensus.
In various countries o f the region, 
p o licym a k in g  processes have a lready 
changed and the partic ipation o f those 
affected by p ro je c t dec is ion s has 
increased. Nevertheless, w ith in  a susta in­
able developm ent perspective, participa­
tory  processes have to be reviewed and 
systematized.
One basic cond ition  is a consen­
sus on the orienta tion o f energy policy in 
society. Considering the many d iverging 
positions s tem m ing from  diffe rent p o liti­
cal currents and opposing interests of 
pressure groups, it w ou ld  be illu so ry  to 
strive fo r  a total consensus o f society. 
Nevertheless, w hat can be achieved is a 
consensus on m ajor guidelines, fo r exam­
ple, that energy sector evolution should 
correspond to  sustainable development.
PR IM A R Y OBJECTIVE: Reduce in general economic costs, enhance produc­
tivity, improve accessibility, and mitigate environmental impacts.
PROBLEMS: Great potential fo r conserving untapped energy
resources.
APPROACH: Using public policies to influence energy use deci­
sions (behavior) and investment decisions determining the energy use of indi­
viduals or organizations.
WHERE TO FOCUS: Energy sector (generation, transformation, transport)
and end-use o f sectors (industry, transportation, residential, public sector). 
CONDITIONS: Prices that reflect economic costs, tangible and
reversible energy spending.
INSTRUMENTS: Information, awareness-raising, persuasion, educa­
tion: technological dissemination, research and development of technology; revi­
sion and reorientation of relevant regulations and standards, even spatial struc­
turing (eliminating obstacles): incentives (subsidies and taxes, financing pro­
grams, creation of markets, licenses, etc.); creation o f specific or related envi­
ronmental norms, standards, and regulations: creation of, o r support from, spe­
cialized institutions.
PLAYERS/STAKEHOLDERS:
CENTRAL: Users (tenant, driver, worker, keeper, etc.); investor
(industrial, transporter, owner, institution, etc.): energy company, service com ­
pany, agency in charge o f energy policy.
INTERMEDIATE: Manufacturers and importers of equipment; consul­
tants; consumer associations, investors, and residents; chambers and federa­
tions; educational system; research and training centers; financial institutions 
and funds; foundations and other NGOs; international cooperation agencies; 
municipalities; political parties.
POLITICAL: Executive; legislative.
Inset 5.2: Sustainable management of biomass
PR IM A R Y OBJECTIVE: Sustainable exploitation o f biomass, enhanced avail­
ability of, and access to, energy products fo r users.
PROBLEMS: In areas where there are shortages: loss o f the natural
capital stock. In areas where there are surpluses: suboptima! development. 
APPROACH: Attract constructive forces acting from the bottom up;
prom ote local interest in supporting the living space; involve private players; 
ensure the commitm ent of large-scale players.
WHERE TO FOCUS: Rural areas in disequilibrium.
CONDITIONS:
INSTRUMENTS: Awareness raising; information, education, training;
creating local energy markets; supporting specific production and trading of bio­
mass, ensuring ownership deeds, regulating rights-of-way, granting licenses for 
forests that are not privately owned; incentives (financing, payments to upkeep 
forests, paym ent for services such as C 02 absorption, recreation, etc.), interna­
tional sources (Jl, GEF, etc.); creating income from the existence of the forest; 
restructuring of space (use o f land, reserves, parks, exploration zones). 
PLAYERS:
CENTRAL: Communities, municipalities, campesinos, resource
owners, exploiters, traders, loggers, tourist promoters, biomass energy develop­
m ent companies.
INTERMEDIATE: Local NGOs, associations, international cooperation
agencies, join implementation institutions (Jl), GEF, FAO.
POLITICAL: Executive (forest authorities); legislative; local govern­
ment.
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In any case, the groups involved 
in, and affected by, decisions should be 
consulted before any im portan t decisions 
are taken.
The new legal fram ew orks estab­
lished in many countries o f the region 
provide opportun ities fo r redefining the 
level and scope o f partic ipation. In those 
countries where the reform  has already 
been im plem ented, partic ipation has been 
m ain ly extended to sector players that are 
independent of the governm ent. 
Decisions are now being shared by va ri­
ous players. Nevertheless, some coun­
tries are quite concerned because they 
believe that the w eigh t has shifted too 
much to the private sector and because 
priva te -secto r players now have more 
freedom  in making investm ent decisions 
that determ ine the energy system ’s future 
(fo r example, on the size and laying of a 
gas pipeline) and these decisions often­
tim es do not match society ’s objectives 
over the long term .
The new regulatory fram eworks, in 
addition to private-sector partic ipation, 
provide fo r the broader partic ipation of 
affected groups (sector custom ers, indus­
tria lis ts , w orkers, and com panies) in reg­
u la to ry  and su p e rv iso ry  in s titu tio n s . 
From the point of view of certain social 
g roups, th is partic ipation is not w ide 
enough because it excludes representa­
tives o f the large mass o f consumers.
Generally, one has to abandon the 
custom  of d iscre tionary governm ent deci­
sion making.
The establishm ent of transparent 
rules and the enforcem ent of com pliance 
d im in ish  the risk fo r all players and cre­
ates a culture o f com pliance. In those 
cases where conflicts arise between the 
objectives eventually being sought by d if­
ferent groups o f society, decision-m aking 
rules have to be laid down and com plied 
w ith.
The regu la tory and superv isory 
fu n c tio n  has to be conceived as an 
autonom ous function to be carried out by 
a specialized institu tion  outside the direct 
dom ain o f the cu rren t governm ent. 
Nevertheless, it is possible to introduce 
into the law and regulations governing the 
in s titu tio n ’s operation criteria and rules
that consolidate sustainable developm ent, 
that is, objectives aimed at favoring , fo r 
example, the rational use of energy or 
prom oting the use of renewables.
The integrated approach suggest­
ed below requires coordination between 
the entities in charge of the areas covered 
(fiscal policy, econom ic policy, social po l­
icy, environm enta l policy, energy policy) 
and the associated regu la tory agencies.
A system ic approach requires, in 
a dd ition  to a ve rtica l co o rd in a tio n  
between central, regional, and local agen­
cies, systemic management. In contrast 
to  trad itiona l m anagem ent, where the 
State and its ins titu tio ns  were in charge of 
handling everything except energy con­
sum ption, system ic m anagem ent em pha­
sizes a system  that is relevant fo r a given 
objective. Progress in atta in ing certain 
objectives (rura l energy supply, rational 
use o f energy, etc.) is o ftentim es ham ­
pered by the lack o f know -how , the lack of 
in fo rm ation  on institu tions, the lack of 
players w ith  know -how , and the lack of 
suitable program s in existing institu tions. 
System ic managem ent fac ilita tes connec­
tions between players so that they can 
carry  out the necessary transactions, 
eventually supporting them  in the creation 
o f the link of the m issing system  (fo r 
example, the appropria te hype o f credit), 
provid ing incentives fo r the transactions 
desired, etc. The idea is to  activate a latent 
potential and dynam ic. In th is  m anage­
m ent, the in te rm ed ia te  o rgan iza tions , 
such as financial, research, and engineer­
ing institu tions, industry  and trade associ­
ations, cooperatives, local com m ittees, 
m anufacturers o f equipm ent, consulting 
firm s, etc., as well as local governm ent 
adm in istra tion, play an im portan t role.
The previous energy policym aking 
scheme, in which the State perform ed a 
leading role and was broadly responsible 
fo r  the sec to r's  overa ll deve lopm ent, 
requ ired in -dep th  and com prehens ive  
energy planning, w hich served as a gu ide­
line fo r build ing and expanding the sector. 
W ith the w ithdrawal o f the State fro m  its 
entrepreneurial functions, a substantia l 
change took place w ith  respect to the 
need to resort to  the trad itiona l norm ative 
style o f energy planning. At present, there 
is considerable insecurity  regarding the 
fu ture  role o f sector planning and its in s ti­
tu tiona l structure.
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In o rder retrieve w hat is m ost 
im portan t from  energy planning, the radi­
cal stances fo r and against “ p lann ing,” as 
a resu lt o f the associa tion o f th is term  
w ith  certa in  pa rad igm s, have to  be 
dropped and the subject dealt w ith  ra tio ­
nally. There is noth ing bad about plan­
ning. It is evident that all players con tin ­
ue planning to  ensure rationa lity  in the ir 
o rgan iza tion 's  actions, w hether in the 
pub lic  o r private sector. All kinds o f orga­
nizations resort to  planning in the ir opera­
tions, objectives, activ ities, procedures, 
resource allocations, etc. This procedural 
planning is also conducted by energy po l­
icy ins titu tio ns  (p lanning advisory ser­
v ices, co n su lta tio n s , p repara tion  and 
debate o f b ills  and regulations, etc.).
Insecurity  arises when the fo llo w ­
ing questions are posed: to  what extent, in 
w hich part o f the energy chain, and fo r 
what purpose (norm ative, indicative, o r i­
entational, referentia l) should the State 
carry out substantia l p lanning o f the ener­
gy system  when it has no entrepreneurial 
functions?
A pos itiv is t approach (on the basis 
of existing criteria) to  answering these 
questions involves the legal fram ew ork of 
d iffe rent countries, where the d iv is ion  and 
a lloca tion  o f re sp o n s ib ility  have been 
determ ined. For example, if a country  
opts fo r lim ited liberalization in electric 
power generation, where the State or its 
respective agency defines the e lectric  
power generation expansion program  and 
enters in to  b u ild -o w n -o p e ra te -tra n s fe r 
(BOOT) co n tra c ts  w ith  p riva te -se c to r 
players, it is evident that considerable 
planning in the fo rm  of a master plan is 
necessary. If, on the contrary, a country  
opts fo r broader com petitiveness in elec­
tr ic  pow er generation, it w ou ld  not be 
advisable to  establish norm ative planning 
in th is subsector. Nevertheless, it m ay be 
useful fo r the State to  provide power gen­
eration system  forecasting to serve as a 
gu ide line  fo r  p riva te -se c to r p layers 
regarding its expectations. The State 
could upgrade the in fo rm ation  fo r all the 
players and reduce the risk o f m istaken 
investm en ts  by p rom o ting  fo recasting  
studies conducted by th ird  parties (sc i­
ence institu tes, consu ltants) and encour­
aging sector com panies to  partic ipate in 
the debate, con tribu ting  the results of 
the ir own stra teg ic planning.
In order to  m on ito r the im pacts o f 
its  own policy and verify to  w hat extent 
the system deviates from  the optim um , 
the State should prom ote studies com par­
ing the system  w ith  a referential system  to 
s tudy costs, em issions, and other system 
aspects. In addition to the State, there 
are, as a rule, other organizations (foun­
dations, po litica l parties, com pany associ­
ations, academic ins titu tions) that con­
duct o r sponsor energy sector studies.
In the latter top ics, the function  of 
planning is com bined w ith  tha t of m on i­
to ring  and in form ation.
Another example o f where plan­
ning is needed in the energy sector is the 
regulatory agencies, w hich require specif­
ic planning in accordance w ith  the form  
and scope o f the regulatory rules.
Moreover, th is  planning function  is 
necessary so that the State can perform  
its subsid ia ry role in private-sector deci­
sion making, especially in the area o f rural 
and marginal urban e lectrification.
Other exam ples fo r appropria te  
planning can be planning o f energy supply 
insta lla tions and procedures, urban trans­
portation and environm ental impacts.
The need fo r the State’s guiding 
hand is increasingly being fe lt as a result 
o f the in tensification o f links between 
energy chains in the area o f energy p ro­
duction, especially between electric ity  and 
natural gas in those countries or econom ­
ic regions that have, or can gain, access to 
the latter energy source. Regarding this, 
coord ination and orientation of invest­
m ent decisions by private and/or players 
are especially relevant in order to  bring 
m icroeconom ic rationality c loser to a sus­
tainable developm ent approach in ail o f its 
dim ensions.
Energy planning should therefore 
have a strategic and indicative character 
and abandon the rig id ity  inherent to  the 
trad itiona l norm ative  approach. Thus 
conceived, it is an essential instrum ent fo r 
the fo rm ula tion of an integrated, flexible, 
and feasib le  energy po licy, a im ed at 
exp lic it objectives regarding sustainable 
deve lopm ent, ve rifiab le  by means of 
quantitative ind icators and based on a 
fo recas ting  o f the se c to r’s p robab le
Chart 5.3: Sustainable development indicators in a country of the region
behavior. For a new fo rm ula tion  of po li­
cies, the energy policy that is curren tly  in 
force m ust be reviewed, m aintain ing to ta l­
ly or partia lly the previously mentioned 
objectives, incorporating those aspects 
Involving susta inability, and taking into 
account the entire spectrum  o f newly 
available instrum ents.
The State can considerably fa c ili­
tate the perform ance o f decentralized and 
priva te -sec to r entities, p rov id ing them  
w ith  a relevant, practical, and up-to-date 
in form ation system . W ith in  the fram e­
w ork  o f th is  information system, fo recast­
ing o f the sec to r’s evolution can be made 
available to  the players.
Today, one has to  d is tin g u ish  
between forecasting and political ob jec­
tives. Forecasting is an estimate whereas 
the presentation o f objectives is a d isc lo ­
sure, so to  speak, of p rio rities  and prefer­
ences o f the governm ent, acting as m a jo r­
ity representative o f society. Frequently, 
there is a confusion regarding th is aspect 
not on ly w ith in  the group of external gov­
ernm ent players but also its internal play­
ers. Any forecasting carried out by the 
governm ent or any other interested party 
entails a certain am ount of w ishfu l th in k ­
ing o r political w ill. Because o f this, the 
d is tin c tio n  between fo re ca s tin g  and 
objectives can only be achieved partially. 
One way o f d ifferentia ting them  Is to use 
d iffe ren t fo rm s and means o f presenta­
tion.
On the basis o f a s tr ic tly  statistica l 
in fo rm ation  system , the State can create, 
in a d d ition , a system  of in d ica to rs . 
Ind icator system s are used fo r various 
purposes and should therefore be con­
ceived depending on these purposes.
The firs t chapter presented a sys­
tem  o f ind ica to rs  to characterize  the 
reg ion ’s countries in te rm s o f overall 
developm ent and energy developm ent. A 
system  of ind icators s im ila r to the one 
used fo r the energy portion In Chapter 1 
(see Chart 5.3) could serve as the basis 
fo r monitoring the situation and progress 
o f a country  tow ard sustainable develop­
ment. Evidently, the system  should be 
adapted to  the s ituation of each country  
and its principal concerns. This system, 
w ith  relatively few  indicators, can be used 
fo r top-level policy m on ito ring , because it 
perm its  assessing the s itua tion  in an 
aggregate and sum m ary fashion.
This same system  of ind icators 
could also be applied to  forecasting (Chart 
5 .3 .b). Thus, an ins trum ent w ith  the m ost 
im p o rta n t im p lica tio n s  w ou ld  becom e 
available, w ith  a scenario on the economy, 
the social s ituation, the environm ent, and 
natural resources In a concise but in fo r­
mative and attractive form at.
For o ther levels and politica l pu r­
poses, the system of ind icators shou ld  be 
m odified. For example, the analysis of 
impacts stemming from a specific policy 
w ould  require the corresponding indica­
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tors. A ra tiona l-use-of-energy policy can­
not be m onitored on the basis o f merely 
one aggregate ind icator; effic iency ind ica­
tors  in d iffe ren t subsectors o f industria l 
p roduc tion , tra n sp o rta tio n , pub lic  and 
com m ercia l sector, energy trans fo rm a­
tion, etc., w ou ld  also have to be included.
Finally, the State should fos te r the 
estab lishm ent o f ind ica to r system s to 
assess the social and environm enta l s itu ­
ation o f developm ent, not only to m on ito r 
policies but also to enable researchers, 
sc ientis ts, and the pub lic  as a whole to 
examine the situation, its im pacts, and 
in ter-re lations. A lthough existing s ta tis ­
tics contain a large am ount o f econom ic 
in fo rm ation , provided by the accounting 
system s of com panies and s tem m ing 
from  the s ta tis tics  o f established in s titu ­
tions, the developm ent o f sta tis tics  is s till 
in its infancy in the area o f the env iron­
ment. The energy secto r can contribute  to 
making in fo rm ation  available and closing 
the gap between developm ent ind icators 
at a very decentralized and specialized 
level to  measure the local environm ental 
s ituation and h ighly aggregate ind icators.
4. Conclusion
The res truc tu ring  o f the energy 
sector w ith in  each country, the requ ire­
m ent to  decentralize, outw ard energy in te­
gration, the challenge o f globalization, the 
m u ltitude  o f new players partic ipating 
from  w ith in  and outside in the countries, 
the c la im s  fo r  w id e r p a rtic ipa tion , 
enlarged and m ultid im ensiona l objectives 
aimed at ensuring sustainable develop­
ment, and the extension o f the range of 
policy instrum ents, all o f w h ich is evolv­
ing in a situation o f scarce in form ation 
and know -how , may seem to be a huge 
chaos com pared to the trad itiona l closed 
energy system , theore tica lly  governed by 
central planning.
Nevertheless, it is neither possible 
nor desirable to return to  the cond itions 
prevailing a decade ago. It may be that, in 
the fo rm e r s ituation, it was easier to con­
duct energy planning. But the real results 
have not emerged at random. This and 
the challenge to effectively conduct a pol­
icy in current cond itions, w ith  a vision 
tow ard the fu ture, prevent us from  fru it­
lessly yearning fo r the past. The new real­
ity  has to be confronted.
The present w o rk  has dealt w ith  all 
the aspects m entioned in an orderly  fash­
ion, developing a conceptual fram ew ork  in 
which each aspect finds its place. The 
readers, however, should not be m isled or 
governm ent o ffic ia ls  seduced into find ing  
new concepts fo r conducting policy in a 
directed fashion. This w ork  strives to 
o ffe r an overview  or a broad map, not a 
m aster plan.
M ost e fforts m ust seek to place 
the players in the ir respective space. 
Because o f th is, they need freedom  to  act 
and also a su ffic ien t dose o f supervision. 
Above all, they need enough human and 
financia l resources, to share responsib ili­
ty, and locate the treatm ent in its appro­
priate context. The State, on the one 
hand, should mainly organize processes 
so that the system , w hich appears chaot­
ic, w ill adopt a course tow ard sustainable 
developm ent. In addition, when guiding, 
superv is ing, regulating, and correcting, 
the State should intervene to favor sus­
tainable developm ent objectives. To do 
th is, it m ust be in form ed and provide 
in form ation to others; it m ust also be 
invo lved  in fo re cas ting  and p lann ing 
depending on its needs, system ically and 
sys tem a tica lly  m o n ito rin g , p rom o ting , 
and coordinating.
The ideas described in the present 
w o rk  are open-ended, receptive to  fu rthe r 
in form ation on the current s ituation, and 
are aimed at generating a v is ion o f the 
fu ture. V isions and forecasting in the 
shape of desirable scenarios have to be 
fostered, and research m ust be carried 
out on the cond itions and actions that are 
required to achieve a sustainable fu ture 
fo r Latin Am erica and the Caribbean, in all 
o f its d im ensions.

The exam ples p rov ided below  
describe the energy s ituations presented 
in Table 1.4 and Chart 1.2 (I to IV), show ­
ing the susta inab ility  o f various countries 
belonging to  the patterns indicated.
Pattern l-A is characterized by its 
heavy reliance on natural resources (oil), 
w hich is also the m ajor source o f exports, 
on w hich the countries depend. In term s 
o f value, the e xp lo ita tio n  o f these 
depletable resources considerably s u r­
passes the level of net investm ents, so 
tha t these cou n trie s  (Venezuela and 
Trinidad & Tobago) do not com pletely 
com pensate fo r the d is investm ent s tem ­
m ing from  the use of the ir natural assets 
w ith capita! investm ents of another kind. 
Their resources, however, enable them  to 
maintain th is hardly sustainable accum u­
lation pattern fo r a relatively long lapse of 
tim e. Nevertheless, th is  developm ent 
scheme is subject, especially In the case 
of Venezuela, to  price fluctua tions on the 
w orld m arket and the cond itions of its 
own h yd roca rbon s  p ro d u c tio n . Broad 
coverage has been achieved in dom estic 
energy supply. Renewable resources still 
account fo r an insu ffic ien t share of the 
energy m ix. Low energy p roductiv ity  
(high in tens ity) is partia lly the result of 
structu ra l problem s (due to  the industries 
of interm ediate chem ical goods and iron 
and steel). Nevertheless, to the extent 
that it reflects ine ffic ien t energy use, it can 
end up by being a barrier to the com peti­
tiveness of p roduction activities. The level 
of em issions is high com pared to Latin 
Am erican standards, but medium  com ­
pared to  industria lized countries.
The case of Barbados, w hich is 
atypical in Group l-A, is even more a typ i­
cal in term s o f energy sustainability, since 
it has high p roductiv ity  and electric power 
coverage, thus d iffe rentia ting it from  the 
other countries considered in th is  and 
other patterns.
Pattern lll-B  is represented by 
Argentina, Brazil, and, a lbeit w ith  certain 
biases, Chile and eventually could include 
Uruguay and Paraguay. This pattern 
seems relatively well balanced in term s of 
the econom y because of the diversified 
production s tructu res and/or the large 
size o f the dom estic market. But some 
features of im balance can be observed,
Situation of Energy S usta in ab ility  in LAC inc lud ing marked asym m etries in income 
d is tribu tion  in Brazil and dear trends of 
concen tra tion  o f econom ic  pow er in 
Argentina, fo r w hich it has not yet been 
possible to  define an indicator. The abun­
dance o f natural resources is tapped both 
fo r supplying the dom estic m arket and fo r 
exports, w ith  a relatively more diversified 
pattern  com pared to the subreg ion  
(increasingly so) or the rest o f the w orld.
Investm ents and genuine saving 
show  highly satis factory levels. In term s 
of energy, m ajor breakthroughs have been 
made In ensuring se lf-supp ly and even in 
co n tr ib u tin g  to  exportab le  su rp luses 
(Argentina and Paraguay). This s ituation 
m itiga tes  the vu ln e ra b ility  o f the 
econom ies to  the ups and downs of the 
hydrocarbons markets. In addition, ener­
gy in tensity is relatively low.
Pattern C is d iffe re n t fro m  A 
because it has less natural resources and 
a greater d ivers ifica tion of the econom y 
and export base. In addition, th is  group is 
characterized by the level of econom ic 
developm ent reached and dom estic sav­
ings which surpass the depreciations of 
phys ica l assets and d is in ves tm en t 
(explo ita tion) of depletable resources.
Group ll-C  Is com prised of oil 
expo rting  coun tries  tha t d isp lay th is  
developm ent pattern. Because of the ir 
greater d ivers ification, these countries are 
not as affected by changes in w orld  oil 
markets. In addition, they have higher 
energy productiv ity, w hich grants them 
greater s tab ility  than the countries of 
Group A.
In addition, they have made sub­
stantia l progress in the coverage of basic 
energy needs, although at a lower level 
and, in the case of Colombia, w ith  major 
shortages. This group also uses renew­
able energy sources more extensively.
The characteristics o f Pattern C are 
also evident in Costa Rica, Jamaica, and 
Panama, which constitu te Group IV-C. 
Their m edium  per capita income, relative 
equality of d is tribu tion , and genuine sav­
ing are noteworthy. As energy im porters, 
they are d iffe rent from  the Group ll-C 
countries. In contrast to the latter, they 
are therefore highly affected by changes 
taking place in the oil markets and they 
have no foss il energy resource base.
Chart: Development and energy sustainability patterns
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in add ition , in the past, these 
countries applied a very unsustainable 
approach to the tapp ing  of fo res t 
resources. A t least in Costa Rica, this 
approach has im proved. The remaining 
countries show  s im ila r values fo r the ir 
energy indicators: m ajor progress in elec­
tr ic  power coverage, meeting basic energy 
needs, and tapping renewables, medium 
energy productiv ity  in regional terms.
Group ll-D  shows a relatively high 
endowm ent of natural resources, wh ich is 
the basis fo r exports o r self-supply, s light 
coordination and/or tapping fo r overall 
developm ent, and low  genuine saving 
(Ecuador, Bolivia, and Peru). The im port­
ing countries w ith  the pattern of Group IV- 
D, tha t is, Guyana, Suriname, Nicaragua, 
and Cuba, display a high dependence on 
hydrocarbons im ports  fo r the ir dom estics 
supplies, and the ir developm ent is heavily 
affected by the price variations of these 
energy products.
The countries of Group IV-E, that 
is, Guatemala, Honduras, the Dominican 
Republic, and Grenada, have few  natural 
resources. Their econom ic development 
is lim ited. There are som e positive s ig ­
nals, however, com ing from  genuine sav­
ing, w h ich are at relatively higher levels 
than the savings achieved by the groups 
of countries included under types A and 
D. High energy in tensity and dependence 
on im ported sources, however, underm ine 
supply security. Electric power coverage 
is low, and there are m ajor deficiencies (in 
term s of both quantity and quality) in 
meeting basic needs. In view  of the lim it­
ed am ount o f natural resources, the heavy 
pressure being exerted by the population 
on these resources (especially forests) is 
one of the m ost d istressing signals fo r  the 
susta inability  of th is  developm ent pattern.
The countries of Group IV-F, El 
Salvador and Haiti, have such few  natural 
resources tha t these resources indeed run 
the risk  o f d isappearing  altogether. 
Econom ic developm ent is quite lim ited 
(Haiti). El Salvador, however, over the 
least few  years has taken rapid strides 
toward developm ent and at present may 
w e ll have overtaken the coun tries  of 
Group F. As in Group E, there are positive 
signals com ing from  genuine saving. In
term s of energy, there are no m ajor d iffe r­
ences between Groups E and F: high 
energy intensity, dependence on im ported 
energy sources, and m ajor deficiencies in 
meeting basic needs. High demographic 
pressure and extension of the agricu ltural 
fron tie r have led to the virtua l disappear­
ance of natural resources.
This characterization of the situa­
tion  of development susta inability of the 
d ifferent countries of LAC has been car­
ried out, taking into account national aver­
age values. Therefore, regional d iversity 
w ith in  the countries has not been reflect­
ed. This does not mean that it ignores that 
th is  diversity, in some cases, is so pro­
nounced that the national average ends up 
by representing very  poorly  m ajor 
socia l/territo ria l groups inside the coun­
try. This occurs especially in those coun­
tries where econom ic and social asym m e­
tries correspond to te rrito ria l asym m e­
tries. Thus, fo r example, a large part of the 
population of northeastern Brazil displays 
a s ituation which, both fo r  the present and 
the future, is not too far from  that of 
Group E. The prevalence of the central, 
southeastern, and southern regions of 
Brazil in national averages, however, has 
determ ined the coun try ’s classification 
under pattern B.
In calculating averages, lifestyles 
and fo rm s of organizing production that 
are h igh ly d iffe ren t w ith in  one single 
country are mixed. It is clear tha t these 
lifestyles depend on both the natural con­
ditions of the region where the population 
is located and the opportunities tha t arise 
from , or are generated through, local eco­
nom ic and social institu tions. At the same 
tim e, these lifestyles and liv ing qualities 
are highly diverse, depending on the ir 
association to d ifferent ethnic groups and 
social classes.
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Technical and Methodological Notes
A. General Sustainability indicators
a. Definitions, calculations, and 
standardization by sector
1. Per capita GDP
The 1993 real per capita GDP, in 
U.S. dollars transform ed according to 
purchasing power parities (PPP), United 
Nations sources (UNDP, Human 
Development Report, 1994 and 1995), 
and the W orld Bank ( World Development 
Report, 1995), was used here.
Standardization was linear, taking 
the absolute m in im um  o f US$100 as 
unsustainable (= 0) and US$10,000 as 
sustainable (= 1).
2. Income distribution
The Gini index is not d irec tly  
applicable here because it is an inequality 
coeffic ient and therefore it correlates neg­
atively w ith sustainability. W ith data avail­
able from  ECLAC ( Social Panorama,
1994) and additional in form ation from  the 
Project’s case studies, an equality index 
was bu ilt fo r the year 1992, correlating the 
area below the Lorenz d is tribu tion curve 
w ith  the area below the equitable d is tribu ­
tion line.
Standardization was linear, w ith 
the coefficient of 0.2 considered unsus­
tainable (= 0) and the coefficient of 0.8 
sustainable (= 1).
3. Genuine saving
3.1 Definition and calculation
The concept of genuine saving is 
relatively recent, and a more in-depth 
explanation of the indicator used and a 
d iscussion of its application to LAC coun­
tries seem appropriate.
As defined in recent lite rature , 
especia lly from  the W orld  Bank’s 
Environm entally Sustainable Development 
(ESD) Vice Presidency (see the presenta­
tion by Ismail Serageldin, “ M onitoring 
Environmental Progress (MEP)” in the 
Third Annual World Bank Conference on 
Environmentally Sustainable
Development, the paper “ Global Approach
to Environmental Analyses (GAEA);” and 
K. Ham ilton , “ Genuine Saving in 
Developing Countries,” all published in
1995), the notion o f genuine saving is 
aimed at reflecting the m agnitude of the 
net investm ent fund that is based on 
dom estic efforts and represents a varia­
tion of total social capital.
The latter is com prised of the sum 
o f the values of produced assets (man- 
made capital), natural capital, and human 
capital. Therefore, the quantification of 
genuine saving should reflect the annual 
variations (positive or negative) o f these 
three com ponents of total capital, as a 
result o f the corresponding net annual 
flow s in a given socioeconom ic space 
(country o r region).
This concept reflects the weak sus­
ta inab ility  approach demanded by the 
additiv ity and substitu tab ility  of all form s 
of capital, h ighly criticized by many envi­
ronm entalists. The approach seems valid 
as a firs t estimate and, above all, because 
of its result in the shape o f an indicator 
that h igh lights an im portan t fact: what the 
countries o f the region are saving on aver­
age is not enough for the ir fu ture  develop­
ment.
This approach w ill have to be com ­
plemented by identify ing where susta in­
ability has already been lost w ith respect 
to a given dim ension, where m in im um  
lim its are already being reached, and up to 
what point d isinvestm ent and substitu tion 
should not be perm itted (strong susta in­
ability).
Traditional national accounts con­
tain a quan tifica tion  of net dom estic  
investment, which represents the varia­
tion of produced assets, deducting the 
annual depreciation of gross dom estic 
investment. To valuate total capital varia­
tions, the variation of natural capital and 
human capital has to be calculated, a task 
that tu rns out to  be far m ore complex.
The W orld  Bank’s ESD Vice 
Presidency uses sho rtcu t m ethods to 
obtain the two m ost im portant elements 
of the variation o f natural capital: deple­
tion due to the explo itation of natural 
resources and degradation of the environ­
ment due to em issions. Extraction of nat­
ural assets (or assets sales) valued at a 
current price (50%  of the price on the
world m arket of the respective product) 
was used fo r the depletion part whereas a 
value of US$20 per ton of C02 em ission 
was used as a proxy value fo r the negative 
im pact on water, land, and air.
By d iscou n ting  net dom estic  
investm ent due to depletion and degrada­
tion, one obtains genuine saving w ithou t 
investm ent in human capital.
The investm ent in human capital 
varies according to  pre lim inary estimates 
from  the W orld Bank itself between 2% 
and 9% of GDP (Ham ilton, page 16). By 
adding th is investm ent, one obtains gen­
uine saving.
The present w ork  uses, as the 
basis fo r the respective indicator, the esti­
mates of the W orld Bank and its collabo­
rators (Ham ilton) fo r the region’s coun­
tries. This is genuine saving w ithou t 
investm ent in human capital, because 
there are no general estimates fo r this 
investm ent as yet.
Average genuine saving was calcu­
lated from  1986 and 1991, and the coun­
tries were classified by sustainability level 
according to the ir genuine saving rates:
Sustainability of the genuine sav­
ing rate/GDP:
high (0.9) = about 10% and
higher
m edium  high (0.7) = about 5%
m edium low (0.5) = about 0%
low (0.3) = about -5%
very low (0.1) = less th a n -10%
3.2 Discussion
The concept o f genuine saving and 
its calculation are som ewhat new, since 
they show  d istressing variations o f total 
capital in Latin America. The estimate is 
s till pre lim inary. Nevertheless, even if the 
calculation were to  be refined, the result 
fo r the region w ould be sim ilar. The aver­
age genuine saving fo r the region has 
turned ou t to  be very unsatisfactory over 
the last 15 years and fa r below, fo r exam­
ple, the genuine saving o f newly indus tri­
alized and developing countries in the Far 
East.
When estim ating genuine saving, 
the investm ent in human capital has to  be
taken into account. Nevertheless, this 
investment continues to  be weak in many 
countries of the region; thus, genuine sav­
ing, including investm ent in human capi­
tal, w ill not show a relatively better pic­
ture.
There are many reasons fo r this 
situation. Depreciation and depletion due 
to  the exploitation of natural resources 
seem to be im portant factors, although in 
reality only exploitation is relatively more 
s ig n ifica n t than in o ther developing 
regions. The crucial reasons, however, 
can usually be found in other areas, ind i­
cated above in the calculation o f national 
accounts: relatively low savings and the 
obligations stem m ing from  external debt 
repayments, that is, the net negative pay­
ment to external factors.
In order to develop and refine the 
concept of genuine saving in the future, 
several m odifications, in addition to the 
ones mentioned below (identification of 
m in im um  thresholds, even investm ent in 
human resources), are being proposed. 
First, reappraisal o f fossil reserves, highly 
frequent as a result of exploration activ i­
ties, as capital additions w ill have to be 
considered. Second, the genuine saving 
approach shouid incorporate more tho r­
oughly world environm ental degradation. 
These m odifications wouid enable the cal­
culation to provide a relatively better pic­
ture of the region.
Regarding the environm ent, it can 
be said that the overall natural assets of 
humankind are com prised of tw o parts: 
one is made up of those elements that are 
appropriate fo r the nation and the other is 
made up of natural capital that is com ­
m only owned by the planet.
Since the notion of genuine saving 
is defined in the above-mentioned litera­
ture at the country o r regional level, that 
variation (net flow ) corresponding to nat­
ural capital, if it is to  be com patible w ith 
the others, should refer to that part of the 
capital tha t belongs exclusively to each 
nation. The previous calculations used to 
take into account the im pacts (variations) 
on com m only owned natural capital (for 
example, the atm osphere o r international 
waters) and external im pacts (elements of 
natural capital or actions o r a country that 
ind irectly lead to benefits or damages to 
other countries) w ith in  the calculation of
genuine saving may lead to severe d is to r­
tions, especially between countries or 
regions.
These dis to rtions are conceptually 
independent of the problem s linked to  the 
valuation of im pacts on the natural envi­
ronment.
The problem  is relevant fo r net 
variations linked to natural capital by the 
degradation of the rem aining elements of 
the environm ent, since some im pacts on 
the natural capital that is viewed as com ­
m only owned by the planet (fo r example,
greenhouse gases) are incorporated into 
it. To validate the above-mentioned com ­
parisons of the genuine saving indicator, 
there are d ifficu lties not on ly if a partial 
consideration of these impacts is included 
but also if they are tota lly ignored, consid­
ering on ly  the im pacts on the local 
(national) environment.
One way o f dealing w ith  the 
im pacts on assets com m only owned by 
the w orld  and the above-mentioned exter­
nal effects w ith in  the concept of genuine 
saving to enable valid com parisons 
between countries o r regions to be made 
is to resort to  a system of compensations.
These com pensations should be 
viewed as debts by those countries tha t 
cause an above-average degradation of 
the com m o n ly  owned en v iro nm en t 
payable to  those cou n trie s  tha t are 
responsible fo r a below-average degrada­
tion  and by those countries tha t produce 
im pacts that ind irectly  damage the natural 
capital belonging to other countries. This 
approach w ould  s till be valid even if quan­
titative thresholds were im posed on these 
impacts. It is clear that, in the f irs t case, 
the com pensations fo r these debts should 
be calculated on the basis of the average 
magnitude of the im pact and not in incre-
mentai term s. Even then, com pensations 
fo r cum ulative h istorica l im pacts up to the 
present would not be incorporated into 
th is  calculation.
Beyond the discussion on how to 
best calculate these com pensations, the ir 
consideration w ith in  the concept of gen­
uine saving would im ply financia l flows 
from  the industrialized countries to those 
belonging to the developing w orld . Thus, 
the relative ranking of the evolution of 
genuine saving of some countries (for, 
example LAC) and others (industria lized 
countries or regions) would be different. 
W ith the incorporation of these consider-
ChartA: Genuine saving
On the basis of data from  the W orld Bank’s Environmentally Sustainable 
Development Vice Presidency
Table A: Macroeconomic sustainability
Code Country Economy 




Genuine Saving Resources 
(per capita natural 
capital)
AR Argentina 0.885 0.600 0.829
BB Barbados 0.966 0.558
BO Bolivia 0.233 0.683 0.050 0.723
BR Brazil 0.519 0.385 0.900 0.748
CO Colombia 0.543 0.552 0.600 0.662
CR Costa Rica 0.543 0.626 0.900 0.640
CU Cuba 0.335 0.670
CL Chile 0.839 0.498 0.600 0.775
EC Ecuador 0.429 0.100 0,639
SV El Salvador 0.217 0.568 0.477
GR Grenada 0.376 0.506
GT Guatemala 0.326 0.436 0.300 0.559
GY Guyana 0.172 0.050 0.852
HT Haiti 0.096 0.600 0,398
HN Honduras 0.192 0.445 0.500 0.579
JM Jamaica 0.313 0.694 0.100 0.766
MX Mexico 0.727 0.562 0.500 0.707
Ni Nicaragua 0.272 0.602
PA Panama 0.556 0.469 0.700 0.688
PY Paraguay 0.332 0.500 0,719
PE Peru 0.323 0.638 0.100 0.682
DO Dominican Rep. 0.321 0.568 0.900 0.531
SR Suriname 0.367 0.500 0.948
TT Trinidad S Tobago 0.976 0.100 0.671
UY Uruguay 0.603 0.738
VE Venezuela 0.851 0.656 0.100 0.748
United States 1.000 0.744 0.869
Canada 1.000 0.788 0.985
Germany 1.000 0.810 0.743
United Kingdom 1.000 0.709 0.693
France 1.000 0.771 0.768
Italy 1.000 0.801 0.713
Spain 1.000 0.893 0.763
Australia 1.000 0.738 1.000
Japan 1.000 0.883 0.697
South Korea 0.924 0.806 0.576
China 0.187 0.772 0.472
India 0.114 0,843 0.464
Standardization Original
0.00 $100 0.2 <- 50% 0
0.50 $5,050 0.5 +/- 0% 771
1.00 $10,000 0.8 >+15% 594650
ations, the genuine saving curve d is ­
played in the chart would sh ift upward and 
would therefore probably not show  the 
negative values observed between 1979 
and 1983 or between 1989 and 1991.
4. Per capita natural capital
For th is  indicator, data from  the 
W orld Bank’s Environm entally Sustainable 
Development (ESD) Vice Presidency, d is ­
cussed in the  paper M onitoring  
Environmental Progress (MEP) and pub­
lished in the docum ent Global Approach 
to Environmental Analysis in 1995.
It is an estim ate o f the com m ercial 
value o f natural resources, including land.
Land was valued using m ultip les of per 
capita income o f the respective land (clas­
sified by land type according to FAO), 
whereas forest and subsoil assets were 
calculated on the basis o f 50%  of the 
world  market price.
As in the case of genuine saving, the 
calculation of per capita natural capital 
involves only a prelim inary estimate. The 
deepest critique focuses on the commercial 
valuation of natural capital, which ignores 
everything that is not at present appraised 
in terms of market prices or in terms of its 
exploitation for the purpose of creating 
income. Likewise, scarce consideration is 
given to  the biodiversity of the natural 
forests and their value as sinks fo r C02, etc.
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Table B: Sustainability indicators in energy terms
Indicator Definition Source of data Standardization
1. Energy autarky Share of imports in total imports and 
primary production, 1994
OLADE-SIEE, project cal-culations 0 =100%
1 = 0 %
without standardization
2. S oundness in the face of 
external changes
Share of energy exports in GDP, 
1994 (BOE/US$(1980))
OLADE-SIEE, project calculations 0 = 1 4  BOE/US$1,000 
1 = 1 BOE/US$ 1,000 
linear standardization
3. Energy productivity Inverse o f GDP energy intensity, 
1994 (GDP/BOE)
OLADE-SIEE, project calculations 0 = 0  US$/BOE 
1 = 1,000 US$/BOE 
without standardization
4. Electric power coverage P ercentage o f households with 
electric power supply, 1989
World Bank/OLADE 1991 0 = 0%
1 =100%
without standardization
5. Coverage of basic energy needs Residential u s e fu l e n e rg y  
consumption, 1994 (BOE/inhab)
OLADE-SIEE, project calculations 0 = 0  BOE/capita 
1 = 1 BOE/capita 
w ithout standardization
6. Relative purity of energy use C02/energy consumption, 1994 OLADE-SIEE, project calculations 0 = > = 1  t/BOE
1 = < = 0 .3  t/BOE 
linear standardization
7. Use of renewables Share o f renew ables in energy 
supply, 1994
OLADE-SIEE, project calculations 0 = 0%
1 = >= 50% 
linear standardization
8, Scope (durability over time) of 
fossil resources and firewood
Ratio between production and fossil 
resources (R/P); and ra te  of 
deforestation, 1994
OLADE-SIEE, project calculations 0 = 0 years; >=1%
1 = 25 years; <=0% 
linear standardization
In the present work, standardiza­
tion was non-linear. A m in im um  value of 
US$100 was considered unsustainable (= 
0), a value of about US$800 moderately 
susta inable (= 0.5), and a value of 
US$21,000 highly sustainable (= 0.75).
b. Results
Table A presents the degrees of 
susta inability calculated fo r the region’s 
countries and other selected countries.
B. Sustainability Indicators from the
Energy Viewpoint
a. Definitions
1,2, and 8. Autarky, soundness, and scope
The ind ica to rs  of autarky and 
soundness constitute, so to speak, a set. 
They represent the dependencies and vu l­
nerabilities of national econom ies due to 
external factors. The firs t indicator points 
to the fragile econom ic susta inability of 
energy-im porting countries; the second 
high lights the vulnerability  of economies 
tha t are highly dependent on the ir energy 
exports. The indicators of autarky and 
scope (du ra b ility  over tim e of foss il 
resources and firew ood) constitute anoth­
er group, since they m utually enhance 
each other. W ith  a broad scope of 
resources, autarky is w orth  even more, in 
term s o f sustainability. That is w hy the 
tw o indicators are placed together.
3. Productivity
This indicator is the inverse of the 
usuai energy intensity indicator. The con­
cept has a more normative connotation 
than that of energy intensity and seems 
more suitable fo r the sustainable develop­
ment framework. It is positively correlated
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Table C: Energy sustainability indicators
Economy Equity Resources and Environment








TT 0.886 0.041 0.018 0.97 0.428 0.515 0.03 0.482
BB 0.289 0.289 0.958 0.98 0.437 0.503 0.253 0.128
AR 0.924 1 0.6 0.95 0.855 0.779 0.171 0.273
VE 1 0.026 0.27 0.85 0.837 0.587 0.117 1
CL 0.449 1 0.37 0.91 0.638 0.811 0.161 0.955
MX 0.956 0.654 0.35 0.86 0.66 0.818 0.116 0.963
UY 0.464 1 0.5 0.87 0.55 0.907 0.488 1
PA 0.215 1 0.31 0.58 0.349 0,787 0.258 0
CO 0.965 0.541 0.33 0.64 0.358 0.763 0.339 0.576
CR 0.307 1 0.4 0.9 0.356 0.848 0.383 0
BR 0.689 1 0.4 0.7 0.322 0.952 0.654 0.388
EC 0.98 0.304 0.36 0.65 0.301 0.721 0.214 0.473
GD 0 1 0.51 s/d 0.257 0.61 0.12 0
SR 0.475 1 0.15 s/d 0.421 0.896 0.321 0.364
CU 0.438 1 0.15 s/d 0.277 0.719 0.703 0.272
PY 0.87 0.545 0.27 0.46 0.402 0.947 1 0
GT 0.693 1 0.3 0.31 0.233 0.764 0.191 0.052
PE 0.856 1 0,29 0.38 0.279 0.823 0.316 0.386
DO 0.294 1 0.4 0.38 0.458 0.684 0.131 0
JM 0.165 1 0.31 0.58 0.238 0.343 0.128 0
Nl 0.66 1 0.17 0.38 0.213 0,738 0.32 0.8
BO 0.984 0.654 0.31 0.25 0.192 0.531 0.393 0.393
SV 0.584 1 0.18 0,48 0.331 0.759 0.282 0
HN 0.651 1 0.19 0.34 0.284 0.808 0.287 0
GY 0.531 1 0.12 s/d 0.22 0.682 0.477 0.8
HT 0.921 1 0,07 0.1 0.157 0.795 0.098 0
with a higher degree of sustainability. High 
energy productivity means that more GDP 
is produced per energy unit consumed.
In addition to its unusual version, 
th is  indicator has to be interpreted with 
great caution; it does not necessarily indi­
cate energy efficiency. The structura l 
impacts, among others, have to be taken 
into account (the weight of energy-inten­
sive industries), as well as inform al sector 
accounting of the respective economy, 
conversion effects in a com m on currency, 
and the calculation of real GDP.
4. Electric power coverage
Unfortunately, there are no updat­
ed data fo r all the countries from  one s in ­
gle source. A m ajor e ffort w ou ld  be need­
ed to build an up-to-date data base.
5. Coverage of basic needs
Consum ption o f useful energy was 
based on data from  OLADE’s Energy-
Econom ic In fo rm a tion  System  (SIEE), 
applying transfo rm ation  effic iencies of 
fina l energy delivered in useful energy fo r 
each energy product; e lectric ity (0.8), 
LPG (0.4), gasoline, kerosene, diesel, fuel 
oil (0.35), natural gas, other gases (0.5), 
coal (0.2), firew ood, charcoal (0.1), and 
other prim ary products (0.07).
6. Environmental purity
Standardization enables the scale 
to  be inverted: a level of 1 ton of C02 
em issions per BOE o f energy consum p­
tion  is considered unsustainable, whereas 
a value of 0.3 ton per BOE, a lm ost attained 
by some countries, seems to  be sustain­
able.
7. Use of renewables
The renewable energy sources 
considered were: hydroenergy, geother­
mal energy, sugar cane products, and 
other prim ary sources (as defined by 
OLADE’s SIEE). As long as deforestation
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remains at unsustainable levels, firew ood 
is considered, along w ith  fossil resources, 
as a nonrenewable energy source (indica­
to r No. 18).
8. Scope of fossil resources and 
firewood
The ind ica tor is bu ilt weighting 
these variables by the relative share o f 
each energy product in the production of 
prim ary energy. Firewood was included 
w ith  foss il resources to  h igh ligh t the 
degradation of fo rest resources in those 
countries w ith  a high share o f firew ood in 
dom estic supply.
Those countries that have no fossil 
energy reserves and tha t reported, in the 
past, a deforestation rate of over 1% are 
assigned a value o f 0 in term s o f susta in­
ability. Because o f th is, the countries type 
F, E, and C.b (Central Am erica and the 
Caribbean islands) tend to display low 
scope levels.
b. Results
Table C presents the values by 
country.
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